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INTRODUCTtON 

In writing this article the chief aim is to endeavor to supply 
a reference work on the external morphological charaettTs of a 
typical Heteropterous insect. For this reason the conmion 
squash bug has been selected as it is widely distrihntci], well 
known as a pest, and is readily obtainable for study. 

. In order to make the paper as complete as possible tlie 
morphologists’ and systematists’ terms have l)oth been nseil, 
except in referring to the wing venation (the systematists terms 
being lacking in the fore-wing and the morphologists in the 
hind wing). 

At this point I wish to express my gratitude to Dr. IL F. 
Pemald and Dr. G, C. Crampton for their many helpful sug- 
gestions and assistance in preparing this paj)er. 

ANATOMY 

Head 

The sclerites of the head capsule of the squash huj; are 
solidly fused together making it impossible to do more than to 
describe the general regions of which the head is compose . 
these the occiput (occ), (PI. LV, f. 1.) lies behind theoce i ,oc) an 
forms the posterior portion of the head surrounding the occii^al 
foramen. It is marked off by a shallow transverse groove, from 

• Contribution from the Entomolosical Laboratory. Massachusetts .tgrioil- 
tural College. 
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the vertex. The vertex or cranium (ec) comprises the dorsal 
region in front of the occiput and bears the ocelli. This area 
is not marked off from the frons (f), which lies above and 
between the bases of the antennae (ant). The anterior margin 
of the frons is united with the base of the clypeus or tylus (c). 

Below and on either side of the compound eyes (e) lie the 
genae (g) while the ventral posterior portion of the head capsule 
forms the basal plate or gula (gu). The clypeus, as has been 
previously stated, is fused at its base with the frons, and at this 
point is narrow, but as it curves forward and downward it widens 
at its tip to form the base of attachment fOr the labrum (Ibr) 
from which it is separated by a narrow membranous ring. 

The labrum is an elongate triangular sclerite. Its anterior 
surface is convex, while its posterior surface is flat and contains 
a groove which lies above the groove on the basal half of the 
anterior surface of the labium (lab). 

On either side of the clypeus is a narrow prolongation of the 
frons called the fulcrum, jugum or zygupi (fr). The fulcra lie 
close to the lateral walls of the clypeus, hiding them, but are not 
united with them except at their bases, where they fuse with the 
head capsule. The fulcrum is shorter than the clypeus, its 
anterior margin lying behind the swelling of the tip of the 
clypeus. Its ventral margin extends to the base of the antenna 
where it fuses with the base of the maxillary laminae (ml) . 

The maxillary laminae or gena postica he below the base of 
the antennae. Their bases are fused with the genae and their 
ventral margins are united with the bucculas (bu), which are 
chitinous plates projecting from the anterior ventral side of the 
head on either side of the base of the labium. The buccul® 
serve to protect the posterior membranous portion of the base 
of the labium. 

The rostrum, vagina or labium (lab) articulates with the 
anterior ventral region of the head between the bucculae and is 
made up of four segments, the terminal segment at its tip bear- 
ing numerous sensory organs. The labium contains, as stated 
above, a dorsal groove in which lie the setse (s) . The edges of 
the groove, distal to the overlying labrum, overlap, forming a 
closed tube, thus giving the enclosed setae more support (Ph 
LVI, f. 8 s.). At its basal end the groove becomes very shallow; 
the labium becomes filled with muscles, tracheae and nerves, 
and the setae in this portion of the labium gradually come to lie 
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within the labrum, whose edges meet beiieatli and confine ihc 
setae (PI. LVP f. 8 s. and PI. LVI, fs. 21-24's). They then pass 
back through the articulating membrane, which lies bet\veet\ the 
labrum and clypeus, and between the lateral walls of the clyjtens. 
The walls of the clypeus at its tip, turn under, and ilu ir edges 
interlock forming a narrow pair of supporting lobes al)o\-c u hicli 
the setae pass. Upon emerging from those lobes the niaxihary 
setse (m) spread apart to receive the tip of the pliarynx and tin* 
canal from the salivary pump, both of which enter the seta* .at 
this point. 

The settE represent the mandibles (md) and the maxilla* im'i. 
The maxillae are fluted and interlocked so as to form two lubc.-g 
these being the upper or suction canal, and the lower or salivary 
canal (PL LV, f. 2). The mandibles are slightly shorter than the 
maxillae and their tips are barbed. Their function is tliat of 
piercing the plant tissue and holding the sete in place, while the 
tips of the maxillae, which are acute and fluted, ])robe tin* plant 
tissues, take up the plant juices, and eject ;]ie saliva. The 
setae, as stated, pass back, into the head capsule and separate 
at their junction with the pharynx, going to either side of it. 
Their bases widening out form points of attachment for the con- 
trolling muscles. 

The antennae (ant) are composed of six segments. The 
third and fifth are ring joints (PI. LVII, f. r.), or reduced 
segments; therefore the antenna as a whole a[)pears to be com- 
posed of only four segments. The fifth segment, or .second ring 
joint, allows great freedom, of motion to the terminal segment. 
The second and fourth segments are long and slender, d'hc 
proximal segment is called the scape or radicula (sa). It is 
large and has a stalked base, which enlarges at its connection 
with the head to form a universal joint. The terminal .segment 
is spindle shaped and covered with numerous sensory hairs. 
The other segments possess sensor)^ hairs, but not as spcciali/.ed 
as those of the terminal segment. 

The compound eyes (e) are large and composed of many 
facets, and project prominently from the head. The ocelli are 
two in number. 

The posterior portion of the head or the colliim is set into the 
collar of the prothorax and is joined to it by a membranous neck. 
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Thorax 

Prothorax .— prothorax is a large chitinous segment whose 
sclerites are solidly fused together, with the exception of the 
episternum and epimeron which ‘are separated for a short dis- 
tance by the coxal cleft (b) . 

The notum (no) overlaps the prescutum, scutum, and a por- 
tion of the scutellum of the mesothorax dorsally; and the pleural 
region projects over a portion of the anterior part of the meso- 
thorax laterally (PI. LV, f. 1 and 4), The tergum or notum is 
of one piece, its sclerites being indistinguishably fused together. 
Its anterior portion is more or less irregular due to the attach- 
ments of the muscles of the fore leg to its inner surface. The 
union of the notum and pleuron forms a well defined ridge. 

The Pleuron (pi) is divided, as stated above, by the coxal 
cleft into the epimeron (epm) and episternum (eps). The cleft 
extends only a short distance into the pleuron terminating in a 
groove. Above, this the pleuron bulges out forming a larger 
cavity for the expanding muscles of the fore leg. This region of 
the pleuron is called the omium (om). 

The sternum (st) is a small area lying between, and anterior 
to the coxal cavities, and is indistinguishably fused with the 
pleuron. The portion of the sternum projecting backward 
between the coxal cavities is called the mucro (mu). The anter- 
ior portions of the coxal cavities are formed by the inner surfaces 
of the epimeron, episternum, and the sternum; and are closed 
posteriorly by the extensions of the prothorax epimeron and 
sternum, together with the anterior portion of the mesosternum. 

The legs show the usual five divisions into the coxa (co), 
trochanter or fulcrum (fr), femur (fe), tibia (t), and tarsus (ta), 
(PI. LVI, f. 13). Since the fore legs are typical, although they 
are proportionately smaller, one description will be sufficient. 
At the base of the coxa hidden within the coxal cavity is a nar- 
row plate called the trochantin (PL II, f. 9 ti). The coxa is 
a large swollen segment lying largely within the coxal cavity 
and is freely movable. The trochanter or fulcrum is a small 
segment which forms a ginglymus articulation with the coxa 
and is obliquely joined to the side of the femur. The femur is 
long and more or less spindle shaped; the tibia articulates with 
it by a ginglymus joint and is long and slender. The tarsus 
is composed of three segments. The first segment is called 
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the Metatarsus (meta), and the terminal seK'mon. ihc nn,„la 
(u). This bears divergent claws called unguicula ina) boiUMih 
each of which lies a pulvilhis (pu) niodined to form a trmo'iw 
adhesive pad (PI. LV, f. 3). ‘ 

Mesotkorax.-ThQ mesothorax is attached to the prothonx 
by the intersegmental membrane, and the two segnumts are 
easily separated, thus uncovering the anterior area of the 
scutellum and the scutum and prescutum. The covered ari-as 
or the scutum and prcscutum. are also called the dorsuhnn. 

The scutum (sc) is divided longitudinally by a wide median 
furrow. In the scutum, on either side of the median furrow are 
two irregular longitudinal impressed lines (d), which are ])ossihly 
homologous with the parapsidal furrows of the Hymenoptera. 
If this be the case, then the area lying between tlie two last 


mentioned impressed lines wmld be the prcscutum (jisc), 
while the areas lateral to the lines would be the scutum (Id 
LVI, f. 10). 

Lying posterior to the scutum and separated from it by a 
transverse ridge is the scutellum (set), which is triangular in 
outline and projects posteriorly over the metathorax and the 
first abdominal segment. On the lateral edge of the scutellum 
is a ridge called the frenum (fm) (PI. LVI, f. 10). 

The postcutellum (pset) of the mesothorax forms the anterior 
wall of the phragma (phr) situated between the meso and tlie 
metathorax, while the present urn (psc) of the metathorax forms 
its posterior wall. Both of these sclerites are only slightly 
visible externally (PI. LVI, f. 10). 

The fore wings are characteristic of the sul)order Hetero|)tera 
being partly membranous and partly coriaceous. Their l)ases 
articulate with the mesonotum by means of small chi ti nous 
plates called ossicula or axillaries. 

The membranous and coriaceous portions of the fore wings 
are separated by a more or less broken oblique suture called the 
sutura membranse (s-m). The coriaceous portion is marked 
off into three areas by two longitudinal sutures (Pb LVlIi, f. 19j. 
These areas are as follows: the clavus (cl), which lies next to the 
mesoscutellum when the wings are in repose; the corium (or) 
which lies between the two sutures; and the embolium or costal 
area (em) , which lies beyond the second suture. The first suture ' 
or the one which marks off the clavus is called the sutura clavi 
or anal furrow (s-c). The suture separating the corium from 
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the embolium is called the median furrow (m-f). The margin 
of the clavus, which when the wing is at rest lies along the lateral 
edge of the mesoscutellum, is called the margo scutellaris (m-s), 
while the margin of the clavus beyond the tip of the meso- 
scutellum, is called the commissura (cm). 

There are three angles .in the coriaceous portion, used in 
classification. These are as follows: the internal angle, angulus 
internus (a-i) formed by the meeting of the sutura membranae 
and the sutura clavi; the angulus clavi (a-c), which lies between 
the sutura clavi and the commissura; and the angulus scutellaris 
(a-s), which is formed by the meeting of the commissura and the 
margo scutellaris. 

The coriaceous portion of the wing has an inconspicuous 
venation to which the following names have been given. The 
costa (ca) is the longest vein, lying nearly parallel to the costal 
margin of the wing. The subcosta (sea) and radius (ra) lie 
posterior to the costa, their basal halves being coalesced. Behind 
or posterior to the coalesced subcosta and radius, lies the median 
vein (me) connected by a short cross vein (r-m) near its tip 
with the radial sector. The cubitus (cu) lies within the clavus; 
and the first anal vein (a) lies along the margo scutellaris except 
at its base where it extends into the clavus. 

The anterior part of the mesopleuron is hidden under the 
prothorax. It is partially divided into two sclerites, the cpime- 
ron and the episternum, by the coxal cleft over the insertion of 
the mesocoxa. A third plate which is a marked ofl portion of 
the epimeron lies at the base of the fore wing and is wholly 
hidden by the prothorax. It is called the basalar plate (ba). 
A chitinous plate called the prealar bridge (o) connects the 
pleuron and the scutum near the juncture of the mesothorax 
with the prothorax. Below this plate lies the mesothoracic 
spiracle (sp) in the intersegmental membrane between the meso 
and prothorax. Posterior to the basalar plate is an invaginated 
triangular apodeme (ap) w^hose position is indicated externally 
by a cavity. A continuation of one of the angles of this cavity 
marks off part of the dorsal border of the pleuron causing it to 
appear as a sclerite. A membranous area extends from the 
base of the fore wing to the prealar bridge, and separates the 
scutum from the pleuron and its plates. 

The sternum is of one piece solidly fused with the episternum. 
The coxal cavities are formed by the inner surfaces of the 



1913] 


Anatomy of the Squaih Biii. 


\X) 


epimeron, episternum and sternum amcrinrlv, and p,KUTi.>rIv 
by the anterior margin of the metasternum mid nielap,st,-nuim 

Metatkorax.~The notum of the melalhorax is well dev. lupe.i 
and is composed of three scleritos. The pivsemnui ipse) 
which has already been described, forms the ix.stenor wall of 
the phragma between tlie meso ami metalhorax, anti in its 
normal position is only slightly visible from the exUTior. The 
scutum (sc) and scutellum (set) are fused and the visible por- 
tions appear as an elongate triangular sclerite on either side of 
the mesoscutellum which hides the middle iiortion. 'I'he 
postscutellum (pset) lies behind this sclerite and is fused with 
it, its central portion being hidden beneath the iirojecting 
mesoscutellum. 

The pleuron (pi) is partially divided by the coxal cleft into a 
large epimeron or plcurum and a very small c|)istcrnum, the 
latter being indistinguishably fused with the sternum. At tlie 
upper end of the cleft lie the two light yellow scent glands (sg) 
separated by a pit which extends into the body cavitv and into 
which flows the fluid secreted by the glands. laying above the 
scent glands and hidden in the folds between tlie nieta and jncso- 
thorax is the metathoracic spiracle. On cither sith' of the dorsal 
margin of the melapleuron is a longitudinal grooved area ('ailed 
the cenchrus (PI. LV, f. 4, cc and PI. LVI, f. Id, cc), in whi(’h there' 
lies a ridge, located on the ventral side of the costal margin of 
the fore wing. 

The hind wdngs or alae (hw) arc joined to the metathorax 
although their bases appear to lie mostly above the meso])leuron 
when viewed laterally. Their bases articulate with the fused 
scutum and scutellum, whose posterior margin is continuous with 
the posterior margin of the wing. The alx articulate wiili the 
metanotum by means of numerous small eh i tin on s plates ('ailed 
ossicula or axillaries. 

The wing is wholly membranous and distinctly veined. The 
venation given is the purely systematic one. The costa prima- 
ria (ca-p) is the large vein lying just posterior to and jjarallel 
with the costal margin in the basal half of the wing (Ph L\ HI, 
f. 20). The costa subtensa (ca-s) lies below the costa primaria 
and is more or less parallel vrith it. Near the distal end of the 
costa subtensa is a short incomplete transverse vein which nearly 
reaches the costa primaria. This is called the Hamus fha). 
The distal ends of the costa primaria and subtensa are connected 
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by a short vein, the costa connectens (ca-c). From the union 
of the costa prim aria and costa connectens the costa apicalis 
(ca-a) extends outward toward the apex of the wing. Behind 
the costa apicalis and nearly parallel with it lies an unnamed 
vein which is usually unbranched although in an abnormal 
specimen a short branch vein has been noticed arising from it 
and extending outward between it and the costa apicalis. 
From the union of the costa subtensa and the costa connectens 
extends the costa decurrens (ca-d), a strongly curved vein. 
Behind the costa decurrens lie two nearly straight, short veins 
called the costa lineatse (ca-1). Behind the costa lineatae lie 
three veins in the anal area, the costa radiantes (ca-r). The 
first is not attached to the base of the wing while the second and 
third are so attached. 

Abdomen 

The abdomen is broadly joined to the thorax and its anterior 
portion is overlapped by the metathorax to such an extent that 
the spiracle situated in the pleural region of the first abdominal 
segment is completely hidden beneath the metapleuron. The 
first six segments of both male and female bear a pair of spira- 
cles. 

The first four and part of the fifth segments of the abdomen 
show clearly the marking off into four typical regions. The 
notum (no) is the fiat, black, dorsal portion on which the wings 
rest. The pleural areas or connexivum which form the sides of 
the trough in which the wings lie when at rest are situated one 
on either side of the dorsal region, and extend to the prominent 
lateral edges of the abdomen. The sternal area is that forming 
the ventral and lateral portions of the abdomen. The spiracles 
(sp) are located near the dorsal edges of the sternum. The 
sclerites of the posterior portion of the fifth segment, and of the 
segments following, are more or less closbly fused together and 
are specialized for reproduction in both males and females. 

There are nine segments in the abdomen of the male. The 
seventh is not visible under normal conditions, but together 
with a large part of the eighth segment, is retracted within 
the sixth segment. The seventh segment, is highly specialized 
for this purpose, being merely a collar of chitin which telescopes 
over the base of the eighth segment. The eighth or genital 
segpient is also highly specialized, its sclerites being solidly 
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fused together, except dorsally where the chitin is almost nuan- 
branous just anterior to the rectal caiula (rch Its sliar.o is 
also greatly modified. -The dorsal aspect presents a lar->e pit 
or cavity, above which lies the rectal cauda and the -eniialia. 
The chitinized tip of the rectal cauda is the mucli modiilod nint h 
segment. The rectal cauda projects posteriorly from the ilorsal 
wall of the eighth segment, which is called the i)ygidiiim (pg). 
The basal half of the rectal cauda is membranous almve and 
below, but slightly chitinous laterally. Its posterior lialf. wliieh 
lies folded and hidden within the basal portion, is membranous 
except the tips which are chitinized, and open and close as do the 
edges of a purse. Beneath the basal portion of the rectal cauda 
lies the oedeagus, those chitinized portions of the male genital 
organs through which pass the memloranous structures comiected 
with the ejaculatory duct. Posterior to the oedeagus lie two mov- 
able appendages or styli (la). The ventral portion of \hc eighth 
segment which bears internally the lateral a])pendages and 
contains the oedeagus is called the hypopygium (p])). 

Dorsally, the abdomen of the female presents ten segments. 
The tenth, which forms the chitinous lips of the rectal caiuia, 
is hidden within the ninth, except when extruded, and is widely 
separated from the ninth by the membranous rectal eauda. 
The dorsal portion of the ninth segment is called the pygidimn. 
Ventrally, the ten segments are not so easily recognizable, 
especially when the abdomen is extended, as the segments 
are variously modified for protective and rei^roductive ]Hirposes. 
Attached to the insides of the dorsal and ventral portions of the 
eightl^ abdominal segment arc two pairs of chitinous appendages, 
the lateral appendages or styli, armed with still spines or hairs. 
These lie above and protect the soft portions of the genitalia 
when in repose. These appendages may function as claspers 
in copulation, but actual observation of this function will be 
necessary to determine this point. The ventral portion of the 
eighth abdominal segment is called the hypopygium. 
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LETTERING OF FIGURES. 


Numbers 1-10 denote number of the 

e 

eyes. 

segment. Subscripts 1, 2, 3, pro-, 

em 

embolium. 

meso-, 

, metathorax, respectively. 

epm 

epimeron; mesothoracic epm = 

a 

anal vein. 


scapula; metathoracic epm = 

a-c 

angulus clavi. 


pleurum. 

a-i 

angulus internus. 

eps 

epi sternum. 

a-s 

angulus scutellaris. 

f 

frons, 

ab 

abdomen. 

fe 

femur. 

ant 

antenna. 

fm 

frenum. 

ap 

apod erne. 

fr 

fulcrum, jugum or zygum. 

b 

coxal cleft. 

fw 

fore wing, 

ba 

basalat plate. 

g 

gula. 

he 

bulb of antenna. 

h\v 

hind wing, ala. 

bu 

bucculae. 

la 

lateral appendages, styli. 

c 

clypeus or tylus. 

lab 

labium, rostrum, vagina. 

ca 

costa. 

ibr 

labrum. 

ca-a 

costa apicalis. 

m 

maxillary setae. 

ca-c 

costa connectens. 

m-f 

median furrow. 

ca-d 

costa decurrens. 

m-s 

margo scutellaris. 

ca-1 

costa lineatse. 

md 

mandibular setae. 

ca-p 

costa primaria. 

me 

median vein. 

ca-r 

costa radiantes. 

ml 

maxillary laminae, gena postica. 

ca-s 

costa siibtensa. 

mta 

metatarsus. 

cc 

cenchri. 

mu 

mucro. 

cl 

claNTis. 

n 

salivary canal. 

cm 

commissura. 

no 

no turn. 

CO 

coxa. 

0 

prealar bridge. 

cr 

corium. 

oc 

ocelli. 

cu 

cubitus. 

occ 

occiput. 

d 

parapsidal furrows. 

om 

omium. 




KXPLA\AT[0\ OP PLATPS. 

I’l.ATK LV. 

Fig. 1. Lateral view of head, thorax and Hist sej^ntenls rif the ahdonn-n. 

Fig. 2, Cross section of tlic mandil)ular anil maxillary seta'. 

Fig. 3. Lateral view of_a tarsal claw and the adhesive pad i-r nioditied ]>nlvillns 
lying beneath it. 

Fig. 4. Lateral view of the meso- and inelatlir>rax, as seen lixAing obli(|nrly 
backward, the prothorax being remrivt'd and the wings raiia'd and 
the abdomen abnormally extended to show thi- spiracle un the 
first segment. 

Fig. 5. Dorsal view of the abdomen. The female gemialia ari' net extended. 
Pl.mi-: LVl. 

Fig. 6. Maxillary setat showing fluted and piercing tips; fsee (Ig. 2 '-ross section 
of maxillary set:e). 

Fig. 7. Mandibular seta showing harlK-d an<l piercing t !]):<. 

Fig. 8. Cross section of labirmi at the tii) showing h<Av the sria- .are sn(>ported. 
Fig. 9, Coxa and troehantin. 

Fig. 10. Dorsal view of the meso- and metalhorax with tlie wing-, exiended. 

Fig. 11. Lateral view of the male genifalia extemled. 

Pig. 12. Ventral view of the male genitalia n<irmrd!\' ndracled. 

Fig. 13. Typical leg. . 

Fig. 14. Lateral view of female genitalia norm.dly retracted. 

Plato LVII, 

Fig. 15. Dorsal view of m.ile genitalia exiended. 

Fig. If). Antenna. 

Fig. 17. Ventral view' of the in.scct showmg female genitalia. 

Fig.. 18. Lateral view of female genitalia extended, 

■ • ViAiE LVIIL 
Fig. 19. Fore wing. * 

Fig. 20. Hind wing. 

Figs. 21-24. More or less diagrammatic. 

Fig. 21. Cross section of second segment of tlie labium, sh(Av’ing the ptjsstion of 

Fig. 22. Cross section at the tip of the first segment of the laldtim, showing the 

position of the selaj. r . i i • 

Fig. 23. Cross section at about the middle of the first segment of the labium, 
showing the position of t'tie setas. 

Fig. 24. Cross section at the base of the labrum, showing how the sol® arc sup- 
ported. 
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THE DIPTERAN FAUNA OF BERMUDA. 

By Charles W. Johnson. 

Since publishing a list of the Diptcra of Rornuida in lh(U. 
(Psyche, voL XI, pp. 76-80), I have received a nuinher 
specimens from Professor Trevor Kincaid, collected in the 
summer of 1905, and from Mr. Frank Morton Jones, eolleetcil 
'December, 1908-May, 1909, and Dr. Reynold A. Sitacth, 
collected in the summer of 1910. The material thus ohtainei] 
at various seasons of the year together with the notes kindly 
furnished by Mr. Jones, greatly increase our knowledge of 
^ the Diptera of the Islands. The study of litis material has 
brought out many interesting points in distriltution, si ►me 
of the species derived from the mainland liaving become 
either slightly or decidedly differentiated. 

The previous list contained about fifty species. Little 
of the data has been repeated, although all of the species are 
included in the following list, which contains about ninety- 
five species. 

Tipulidak. 

Tipula costalis Say. “This fly was abundant at Pagut Marsli in 
February and March, but seemed to completely disappear hater.’’ 
(F. -M. Jones). 

Dicranotnyia liberta Osten Sacken. July 7, at light, (Kincaid), fel). 
14 (F. M. Jones). 

Gonomyia (Leiponeura) pleuralis Will, This seems U) l)e the mttsi 
common Tipulid and the one previously rcconlcd as Ihtrtuiomyia 
distans, Osten Sacken. It was taken by Pr(;fessor Kint-iid, July 
5 and 20, and by Mr. F. M. Jori.es, Feb. 10 and May li and s. 

Limnophila insularis sp. nov. Fig. 2. 


This species has a general resemblance to L. rccondita 
The antennse in both sexes are of equal length, light yellow, nagei.ujii 
dark brown, the verticilli, much shorter than iii L recondita, lica<j 
blackish, covered with a greyish bloom. Thorax shining brown, 
pleura dull yellow with a greyish bloom. Abdomen dartv tiro ah, 
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genitalia yellow. Halteres yellow, knob somewhat infuscated, Legs 
yellowish, tarsi brownish toward the ends. The wings are noticeably 
shorter and broader toward the base than in L. recondita, 1;he prjefurca 
is shorter and the marginal cross vein at the middle of the anterior 
branch of the second vein is close to the tip of the first longitudinal 
vein. Length, cf 6mm. 9 7mm. 

Two specimens, d^, March 10, 9 , May 1, 1909, (F. M. Jones). 

PSYCIIODIDAE. 

Psychoda altemata Say. Nine specimens were received from Mr. 

Jones. These were collected by Mr. Mowbray, May 15. 

Psychoda sp. A larger species was collected by Prof. Kincaid and 
retained by him for study. 

* CniRONOMID.^E 

Chironomus cristatus Fabricius. July 26 (Kincaid); Paget Marsh, 
March 10, (F. M. Jones); near Hamilton, June 26 (Spaeth). 
Orthocladius sp. July 15 (Kincaid). 

Metriocnemus knabi Coquillett. Eight specimens, February 1 (F. M. 
Jones). 

Ceratopogon fur sp. nov. Fig. 1. 

Female: Head black, proboscis brown, palpi black, antennae 
black, covered with a thick grayish pubescence, apparently with 
fourteen joints. Thorax black, subshining, hairs grayish, scutellum 
dark brown, abdomen dull black, thickly covered \\ith grayish hairs. 
Legs brown, tip of the tarsi and claws black, posterior metatarsi as 
long as the following joints. Halteres black, the stalks short and 
thick, the knobs proportionately large. Wings ‘smoky, strongly 
pubescent, venation as showm in the ftgurc, the third and fourth longi- 
tudinal veins obsolete toward the basal portion of the wing. Length, 
1mm. 

Two species, Warwick Marshes, April 16 (F. M. Jones). 

The two specimens were attached to a small dragon fly, (an 
Agrionid), mth the mouth parts extended into the sutures near the 
base of the wdngs apparently in the act of biting. This is the second 
time that the writer has seen a Ceraiopogon attached to an insect. 
The first example was also taken by Mr. Jones, Are flies being attached 
to the uings of a Chrysopa. This specimen was loaned to Dr. E. P. 
Felt in connection with his studies of the Cecidomyiidje, as a species 
of the latter family has been recorded by Mrs. Annie T. Slosson a.s 
also attaching itself to the wings of a Chrysopa, (Ent. Ne^ws, VH, 
23S, 1S96). 

Ceratopogon sp. July 12 and 29 (Kincaid). 

CunciDAE. 

Stegomyia calopus Meigen, (Stegomyia fasciatus Fabr.) The "yellow 
fever mosquito," June 25-29 (Kincaid); Jan. 22 and Feb. 18, 
May G, and 10, 1909 (F. M. Jones). 

Aedes soUicitans Walker, {Culex sollicitans Walk.). The salt marsh 
mosquito, July 6-12 (Kincaid); Walsingham, Feb. 16, Apr. 8 
(F, M. Jones). 
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(Ctilcx lacniorhynehus Wicl ). 


Aedes taeniorhynchus Wiedemann. 

July 7-23 (Kincaid). 

Culex qmquefasciaWs Say, (C. Jaiigans of Theoliald not Wiedennnir 



Mycktophilidak. 

Sciara sp. June 25 (Kincaid). 


Cectdo.myidak. 

Cecidomyia sp. June 2.5 (Kincaid). 
Cecidomyia sp. June 25 (Kincaid). 


Bibionidae. 

Dilophus breviceps Loew. Warwick Swani]), April lii, (ri’ 9) “fii 
sweep net, in great numtos on one occasion only ” (I" M 

Scatopse pygmaea Loew. June 2<S and 30 (Kincaid) 

Scatopse strata vSay. Recorded by Prof. Vcrrill. 


Stratiomyidak. 

Hermetia illucens Linne. July 1 (Kincaid); Mav 13 (P. M. pmes) 
Odontomjda bermudensis sp. nov. 

• species is closely related to 0. cinda Oliv. ami 

might be considered by some only a variety, hut the apparent, con- 
stancy of the seven specimens before me seems to i\arratit their 
separation. The two principal characters whicli nmlih- distimniisli 
this species are the conspicuous black strijics extending fn.in tlx* liunieri 
to 'the base of the wings, dividing the green lateral stnjxs of the thorax 
from the green pleura, and the dark brown color of tlu^ larger vein, 
this color also extending over the costal and marginal cells and the liasc 
of the wing. Minor characters are the grc'atcr amount of black on the 
Jiead, the black of the vertex being often connected with the large 
black orbital spots of the front, from which extend narrow ciirx-ed lines 
to the frontal suture, and a narrow frontal stripe, ivliidi is also often 
present. The black markings of the abdomen arc much larger, eoi’ering 
fully two thirds of the surface, while in 0. cinda the black rarely 
exceeds one half. Six of the specimens ha\-c a dark ja^llow soutf’Iluni, 
but this may be a dfscoloratioii, as it occasionally aj.'pcars in 0. cinda. 
Length 10 to 12mm. 

Six specimens, May 9 and 11 (Jones); one. specimen, July 20 (Kin- 
caid). “Not rare on the flowers of wild carrot, especially along the 
borders of the W^arwick Marshes” (F. M. Jones). 


Tabanidae. 

Tabanus atlanticus sp. nov. 

Female: Face white with white hairs, abo\'e the base of the 
antennae slightly yellowish; front vith grayish pollen and brown hairs, 
callosity large, shining black, w.ith a short, slightly roughened line 
extending upwards; palpi light yellow with black hairs, proboscis 
brownj antennae yellow, with tufts of black hairs on the upper and 
of white hairs on the under sides of the first and second joints, third 
joint not angulate, ' annuli brown. Thorax gray with four obscure 
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brown stripes, hairs whitish; pleura mottled with bluish-black and 
covered with whitish pollen and hairs; scutellum grayish. Abdomen 
brown with a lighter posterior margin on each segment, the entire 
surface with a white pubescence. Legs yellow, under side of the 
posterior femora and tips of all the tibiae and tarsi brown, front coxae 
with long, white hairs; halteres light yellow. Wings hyaline, stigma 
and cross-veins clouded with brown. Length, 13mm. 

The differs but little from the $ , except that the facets on the 
upper two-thirds of the eye are double the size of those on the lower 
third. The strij)es on the thorax are obsolete. Length 10mm. 

Three specimens collected by Professor Kincaid, July 10 and 30. 
Tabanus nigrovittatus Macqudrt. 

In writing to Mr. Jones regarding a larger horse-fly than this 
species, he says: “This is undoubtedly the ‘large horse-fly’ you asked 
me to look out for; the carriage-drivers assured me that no larger 
species occurs here. It is said to be locally abundant in the summer 
time, but up to May 20 I saw only one living example; the other speci- 
men I got from a local collector who confirmed the drivers’ statement. ” 
It seems, therefore, probable that the reference to a larger species, 
(Psyche vol. XI, p. 77) applies also to this species. 

SCENOPINIDAE. 

Scenopmus nubilipes Say. One specimen, May 15 (P. M, Jones). 
Asilidae. 

Asilus? sp. Recorded by Professor Verrill. 

Dolichopodidae. 

Sciapus chrysoprasius Walker. Not rare, March 20, 30 and May 
12 (F. M. Jones). 

Sciapus pallens Wiedemann. Three specimens, April 17, May IS 
and 19, resting on the white walls. (F. M. Jones). 

Diaphonis contiguus Aldrich. Seven specimens, June 30 to July 
20 (Kincaid). 

Chrysotus picticornis Loew. Three specimens July 15 (Kincaid). 
Common. Spanish Point, July 5 (Spaeth), 

Chrysotus bermudensis sp, nov. 

Front shining green, face wdth silvery white pollen; antennae black, 
small. Thorax and scutellum shining green , slightly covered with a yel- 
lowish pollen; pleura greenish black, with whitish pollen.. Abdomen 
shining with a narrow bronze band at the base of each segment. 
Legs including the front coxae yellow, middle and jx)Sterior coxae 
black; a preapical band on the posterior femora, and the extreme 
tips of the tarsi dark browm. Halteres, tegulae and cilia light yellow, 
wings grayish hyaline. Length, 2mm. 

Three females, June 20, July 26 (Kincaid). Holotype in the 
author’s collection; one paratype in the Museum of Comparative 
Zoology. This species is closely related to C. pallipes Loew, but seems 
readily separated from that species by the dark preapical band on the 
posterior femora. 
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PlPUNCn.TDAK. 

Pipunculus insularis Crcsson, (Trans. Amcr. Kin. Sik- . vnl. p. ;}|7, 
1911). Hamilton parish, May (S. Ilrowiri; Julv 1^9 iKincaid)'; 
Agars Island, June IS, and Si)anish Peiiit, J\ilv 5 (Sparpii. 

Pipunculus albiseta Crcsson, (Trans. Amor. Kin . Soe . \ ol. :;n. jt. ;ns, 
1911). Hamilton Parish, May. (S, Brown): Jan. 27 (F. M. [.mi's)! 

AUograpta obliqua Say. “Abundant tlinni^hout the winter." Dec. 
11 to Jan. 2.3 (F. M. Jones); Agar's Island, June (Spai-tli). 

Toxomenis marginatus Say. [Meso^ramma mar^iunium Sav, of 
the previous list). “Very abundant ami presnu ihmughoui the 
winter and spring (Dec. S to May d). A s]Kwiinen was ])red A]>ri! 
1, from a larva found in the flowers of the Benmnla bliieH'Ved 
grass.” (F. M. Jones). On the road from namih«>n to Orasmere 
(Spaeth). The larvae are af)hidi\'orous. 

Eristalis tenax Linne. “The first specimen was taken February IS; 
afterwards not rare on flowers, but nevtT abundant. " i I\ M, Jotks). 

Eristalis aeneus Scopoli. iLailtyropJillialmus (tuchs Senp.). "Most 
abundant on flowers along the cliffs of the s<»uih slion-. where it 
was present throughout the winUT” (F. M. joius). SjH'cimens 
bear the following dates: December 14, 24: January !9: Ihbrnary 
fl and March 4. 

S.ARC 0 Pii.\Gin.\r:. 

Sarcophaga georgina Wiedemann? Both Ihoh'S'^ors l\'alker and \'ernll 
referred the large flesh fly of the Island to S. niruaria Idnne. 
Among the series collected by Messrs. Jhivis, Kineai<l and Jones 
there is not a specimen refc'rahle to that speries. They represent 
the large species with reddish genitalia whieh I l)av(' rehTred tloulu- 
fully to S. georgina, 

Sarcophaga assidua Walker. Numerous sjx.*eimens agre<- with ilu‘ 
description of this species. Feb. 24, April hi and May >> (K M- 
Jones); Spanish point, July 3 (Spaeth); Jul}' b (Kineaid). 

Sarcophaga sp? Probably two closely related s])ecies. 4 he ])r(‘sent 
unsatisfactory condition of our Sarcojhagulae ]>reehides the j^ossi- 
bility of accurately determining the species. 

Helicobia helicis Towm,send. Common, Ai^ril IS and 2b (I*. M- h>nes). 
Spanish Point, July 3 (Spaeth). - r r 

Sarcophagula sp. Recorded by Dr. Dahl. I was in ho])Cs of Imdiiig 
the common S. imbecilla v. d. W. of the e.st Indies among the 
material studied. 

Muscidae. 

Musca domestica Linne. The common housc-n v is abundant through- 
out the year. June 20 (F. M. Jones); Agar's Island, Juno is. .and 
Spanish Point, July (Spaeth). i m- 

Stomoxys calcitrans Linne. The biting lionse ily or 

Abundant with the common house-fly, Jane 20 ft. M. Jones); 
Agar’s Island, June 18 (Spaeth); July 11 (Kincaid). 

Synthesioniyia brasiliana B. & B. July 29 (Kincaid). 

CalUphora vomitoria Linne. Recorded by Prof. Aemll. 
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Lucilia sericata Mcigen. Abundant. Dec. 25 to May 12 (P. M. Jones) ; 
July 12-29 (Kincaid); Spanish Point, July 5 (Spaeth). L. latijrons 
SeWner is a synonjTU. 

Lucilia caesar Linne, Recorded by Prof. Verrill. 

Lucilia problematica sp. nov. 

Male: Front linear as in L. caesar, black, orbits whitish pollinose; 
face black, whitish pollinose, the oral margins and antennae reddish 
brown, arista black. Thorax and abdomen bronze black shining, 
with a slight whitish pollen especiall}' on the sides and on the pleura. 
Two post-acrosticals.’ Femora and tibiae brown and the tarsi blackish. 
Squamae and halteres yellow, wings brownish hyaline. Length 7mm. 

Female: Similar to the male, front, as in L. caesar, one-third the 
width of the head. 

Holotype June 30 (Kincaid); allotype March 1899 (Montgomery), 
in the author's collection. This interesting species has been in my 
collection for some time awaiting more material. The first specimen 
( 9 , antenniE wanting) was collected by Mr. Thomas L. Montgomery 
in March, 1897. A teneral specimen {cP) was taken by the late C. 
Abbott Da\ds, July 11, 1903. These were submitted to the late D. 
W. Coquillett at the time I was preparing my previous list, but he 
declined to name them without more material. The third specimen 
(cf’) was taken by Prof. Kincaid, June 30, 1905, and a fourth specimen 
( 9 teneral) by Mr. Frank M. Jones, March 1, 1909. It is close toL. 
caesar in every respect but color; the entire absence of green or blue, 
however, seems to preclude placing it in that species, I had hoped 
that a larger scries would show variations approaching that species, 
but while L. caesar was mentioned by Prof. A. E. Verrill, the large 
series of Lucilia brought from the Islands by Messrs. Montgomery, 
Davis, Kincaid and Spaeth, contained only L. sericata, 

An'thomyid.\e. 

Ophyra aenescens Wiedemann. July 6 (Kincaid); December 26 
(F. M. Jones). 

Fannia pusio Wied. (F. femorata Loew) May 9 (F. M. Jones); July 
6 (Kincaid). 

Fannia polychaeta Stein, This is based on Anthomyia lepida Mcig., 
recorded by J. Matthew Jones in 1876. It is a doubtful species, 
referred with a question to this species. 

Linmophora narona Walker. (L. cyrtoneurina Stein) collected by 
C. A. Da\ds, July 14. 

Mydaea sp? One imperfect specimen, July 17 (Davis), 

Phyllogaster cordyluroides Stein. June 30 and July 12 (Kincaid). 
Phorbia fusciceps Zetterstedt. Common, December 26 (F. M, Jones); 
June 30 and July 29 (Kincaid); Agar’s Island, June IS; on the 
road from Hamilton to Grasmere, June 26; Spanish Point, July 
5 (Spaeth). This species infests onions and other vegetables, 
and is undoubtedly the fly referred to by Verrill as “ Anthomyia 
ceparum,” “onion fly." 

Coenosia sp? July 6 (Kincaid). 
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Lispa albitarsis Stein? Spanish Point. Julv 5 (Sn;u‘-,]iV A !\-nia!e 
agrees with this species except tliat the 'nalpi arc' !>laeki^'1i ' 
Fucillia marina Macquart (F. Juconm of a\uh(»rs, nut I'.rilmt In 
great number on piles of sea-weed, March (i [V. M. luiusi, 
SCATOeilAcnDAK, 

Scatophaga sp? Recorded. 

BORItORlD.i:. 

Leptocera fontinalis Fallen, (Lmosina fontinalis). inlv J (Kmi aid ’. 
Leptocera venalicia Osten Sacken. May :i (F. M.'jt.'nesi. Sup]'.K,c-d 
^ to have been introduced into Cul.)a by the slave t rade. 

Leptocera illota Williston. Spanish Point, July d (S]>ac'ih). 

Leptocera sp. Three specimens of a smaller species froni a pile* nf si-a- 
weed, Febuary 4 and ^^arch d (F. M. Jones), 'the s]*eeinH'ns :ire 
imperfect. 

Borborus minutus sp. nov. 

Male: Front covered with light brownish polleip two dark brown 
stripes extending upward from the base of the antenuKe and <>vtT iho 
vertex, the stripes bearing a narrow whitish line above the anlenna-, 
face brow, cheeks whitish pollinosc, anlenme black. Thorax light 
brownish pollinosc vnih three dark brown stripes, the middle one double 
the width of the others, scutellum light brown, the disc and apex slightly 
darker, pleura brownish pollinosc. Abdomen dull gra\-ish Ijlack. lags 
black, the posterior metatarsis about double the width of the following 
joint. Halteres yellow. Wings grayish h\'alinf‘, ^'cins dark brown. 
Length 2mm. 

' Holotype, Spanish Point, July 5 (Spaeth), in the author’s eullection. 
Two paratypes, Horse Neck Beach, Mass., July S, 180(1, in the oolleeiioii 
of the Boston Society of Natural History. The latter were ('ollectc^d^ 
by Dr. Garry de N. Hough, and were in my collection for a numbf-r of 
years. I have adopted a manuscript name proposed 1)\' Dr. Hougli. 

SCIOMYZID/E. 

Tetanocera kincaidi sp. nov. 

Male: Face and inferior orbits white, with a brown slri|je on the 
cheek extending from the eye to the oral margin; front yellow, the tnnital 
vitta and a transverse stripe extending from the base of the antenna' to 
the orbits brow, frontal orbits narrow, white; antennee yellon, the 
bristles and hairs on the second joint and the arista black. Hu /rax 
yellow, with two narrow dorsal lines and broad lateral strijics of blown 
pleura light yellow .with a broad ]>rown stripe; scutt'llum vellow wiUi 
four black marginal bristles. Abdomen brown, lateral margins and the. 
genitalia yellow. Halteres light yellow. Legs yellow, a spot on the under 
side of the middle and posterior femora somewhat beyond tlu! iniddlc, 
tips of the tibise and the tarsi blackish, due in part to the blackish hair., 
middle coxae with a tuft of black bristles below, front of the anU nor 
coxae bearing three bristles. Wings similar to T spmicorms jr \\ , u.i. 
proportionately broader and the reticulations less jirotusc, wi i nc 
vmeqnaRy arranged square hyaline spots in the marginal cell bc></ud 
the end of the first vein. Length, 5mm. 
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Female: Similar to the male, but with an obsolete dorsal line on 
the abdomen. Length 6mm. 

Ten Specimens. Holotype, July 29, allotype June 26, 1905 (Kincaid) 
and three paratypes, May 30 (Mowbray); January 12 and February 
5 (F. M. Jones) in the author's collection, Paratypes also in the 
Museum of Comparative Zoology, and in the Collections American 
Entomological* Society. 

With only two poor specimens before me this was referred to T. 
spinicornis in my previous list. It closely resembles that species but 
can be readily separated by the wings as described above, the single, 
not double spots on the under side of the posterior femora and the larger 
and less acute third joint of the antennse. It is also slightly larger. 

The species also resembles T. setosa Coq. but the spots on the under 
side of the posterior femora and the five unequally arranged hyaline 
spots in the marginal cell beyond the end of the first longitudinal vein 
distinguish it from that spedes, 

Tetanocera (Dictya) umbrarum Linn^ {T. pictipes Loew, Monog. N. 
Amer. Di])tera, I, 111, 1862). Two spedmens, March 20 (F. M. 
Jones); July 15 (Kincaid). 

SAPROMYZID^. 

Sapromyza saroria Williston. July 6 and 11 (Kincaid) ; Jan 6, April 10 
and Mav 4 “On the under side of palmetto leaves in a swamp.” 
(F. M. Jones). 

ORTALID.*:, 

Euxesta abdominalis Loew. June 30 (Kincaid). Sweep net, Wan\hck 
Marshes, December 11, also March 5 (F. M. Jones). 

Euxesta annonae Fabridus. June 26 (Kincaid). 

Euxesta pusio Loew. June 26 (Kincaid). 

Chaetopis fulvifrons Macquart (Urophora fukifrons Macq. Dipt. Exot., 
Suppl. V, 125, pi. VII, fig. 8, 1855). July 29 and 30 (Kincaid) ; March 
20 (F. M. Jones). This is probably the same as the C. aenea of 
my previous list, as recorded by J. Matthew Jones in 1876. It 
differs from the true C. aenea in lacking the frontal cross-bristles 
and in having only three or four frontal orbital bristles. 

Chaetopsis debilis L^w. Spanish Point, July 5 (Spaeth)., This may 
prove to be only a variety of C. fulvifrons Macq. as the color of the 
basal segments of the abdomen and the bands on the wings, are both 
■apparently variable characters. 

Ceratitis capitata Wied. “Fruit fly.” 

This fly which was introduced sometime prior to 1870 is still on the 
Islands but in very limited numbers owing to the vigorous campaign 
that has been waged against it. The authorities deserved great credit 
for their perseverance in endeavoring to exterminate this insect and we 
hope that in the near future they may again be able to resume the 
raising of the various fruits affected. There is little doubt that this 
vigorous action has for many years checked the western movement of 
this great fruit pest. 
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Having wntten to Mr. F. M. Jones in May, Inon. ^ ase.Tiain ii iho 
mit fly was still on the Islands, he replied: In reynni i. th; f , u it 
(CeraUtes); several years ago a regular emsade ag;dns, ,his in^n ww 
undertaken and is being eontimied. All of the Surinam elanv trels 
were cut dowai, also most of the sweet orange trees and oeuii tnvs 
Inspectors were appointed in each parish and authorized m viot eviTv 
tree and stnp off the unripe fruit, -oranges, lemons, sapadillas l.>,in »ts 
sugar-apples, etc.; pawpaws were ordered to be gathered beiore inniin.- 
yellowg under the penalty of having the trees ehop])ed down All tliis 
was in an effort to entirely exterminate the inseel. it h.as undtnbiedlv 
greatly reduced its numbers for I failed to find a spei-iinen. tlmu'di I 
searched all kind of fruits where I could find any wliiik laid ese;oH-d 
inspectors. I heard of the fly as still ].m:sent this spring, 'flic rnis:id(‘ 
has not the support of the ])eoplc and trees are eonceakd from tlu* insiu’e- 
tors when possible, so that probably when the vigilance is rel:ixi‘d tin' 
insect will appear again. There are several wild fruits whieli shouM bo 
examined as possible breeding places. Sorry I could not gel \ ou >innv 
specimens.” 


Expressing to my friend Dr. R. A, Spaeth a desiiv to obtain M.tn<‘ 
specimens of the 'Tniit fly” he spoke to Col. \V. R, Wintor win. l.rrd 
some specimens which I received though the kindness of Ih-ofcssor E. 
L. Mark. The letter accompanying the s|)ceimens contains so nnn h of 
intere.st pertaining to the habits of the fly that I have taken the lil.eriy 
of publishing it in part. 

“With reference to the experiments, several ]nin(tured j.earhes 
placed in isolation cages, developed flies in from sevcai to ten da\ s from 
the time in which the larvm entered the soil, as I h;ui not the aeinal dale 


of the depositing of the eggs. I did not Inml.le to ketp an exael record 
beyond noting the dates of the larvm leaving the fruit and the aiip(\'ir' 
ance of the fly,” 

“Two peaches in perfect condition were left on an exp'osed branch 
of the tree and watched, but owing to the scarcity of flies it was not nniil 
4 P. M. on the 13th of July that a fly a])pcar(‘d and ]juneinr(‘d one of 
them; after ten minutes I killed the fly. The peaoh was ('arefuliy exam- 
ined and one puncture only was found. On the 17lh the fruit wa^‘- tonnd 
to be soft around the puncture and was g^athend. It was jdaced in a 
gauze covered glass jar on two and a half inches of clear, dry sand. On 
the 24th at 10 A. M. the maggots were observed going into the sand, 
many of them being \dsible through the sides of the glass, they ha\-ing 
gone down between the sand and the glass, fJn the 27lh the ])eaeh was 
removed and examined. Two dead maggots were found in it I he 
pupae were carefully separated from the sand and twelve more wire 
found, these were placed in dry soil in an Isolation cage ina<le esjx'ciaily 
for this experiment. The flies appeared as follows: two on the 1st of 
August at 7 and 10 A. M. Throe on the 2nd, b{;forc 4 P. 1 wo on 
the 3rd, before 7 P. M., and on the 4th, before 9 A. M. Carried no 
further as all flies fed on arsenate of lead which was placed in tne cage 
and were found dead on the 5Lh at 7 A. M. Weather very hot an<l dry. 
no rain, temperature averaging 82°. 
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Aciura insecta Loew. June 26 (Kincaid); Spanish Point, July 5th 
(Spaeth) . 

Ensina picciola Bigot, {Trypela humilis Loew). Abundant in sweep- 
net, December S and 29 and May 17 (F. M. Jones). Road from 
Hamilton to Grasmere June 26 and Spanish Point July 5 (Spaeth). 

\ • SEPSID^. 

Sepsis violacea Mcigcn. “Common January 21 and April 29 (F. M, 
Jones) ; June 30 and July 29 (Kincaid) ; Spanish Point, July 5 (Spaeth). 
Piophila casei Linne. The cheese fly. Recorded by Prof. Verrill. 

EPHYCRID.^. 

Mosillus nana Walker? {Ephydra nana Walker, Trans. Ent. Soc,, 
London, N. Ser. IV, 234, 1857). July 30 (Kincaid); Spanish Point, 
July 5 (Spaeth). 

Ephydra austrina Coquillett. One specimen collected by C. A. Davis. 

OSCINID^. 

Hippelates plebeius Loew. June 28 and 30 (Kincaid) ; Agar’s Island, 
June IS (Spaeth). 

Hippelates pusio Loew. July 12 (Kincaid). 

Oscinis coxendix Fitch. Common. June 30 and July 12-18 (Kincaid) ; 
February 4 (F. M. Jones) ; near Hamilton , June 26 and Spanish Point, 
July 5 (Spaeth),. 

Oscinis trigramma Loew. July 11, 15 and 26 (Kincaid). 

Oscinis umbrosa Loew. Common, June 25 to July 29 (Kincaid). 

DROSOPHILID^. 

Drosophila adusta Loew. July 25, 29 (Kincaid); February 4 (F. M. 
Jones) . 

Drosophila ampelophila Loew. January 7 (F. M. Jones). 

Drosophila repleta Wollaston, {D, punctulata Loew. Berl, Ent. Zeits., 
VI, 232, 1862; D. adspersa Mik, Wien. Ent. Zeitzg. V. 328, 1886.) 

, January 1 and May 6 (F. AI. Jones). 

Paratissa pollinosa Williston, July 10 (Kincaid); December 24 and 
March 6, on sea-weed (F. M. Jones). 

AGROMYZrO^E. 

Phytomyza sp. January 27, February 24 (F. M. Jones). 

Agromyza aeneiventris Fallen. July 1 (Kincaid). 

Agromyza pusilla Meigen. July 5 (Kincaid). 

Agromyza maculosa Malloch. May 17 (F. M. Jones). 

Desmometopa m-nigrum Zetterstedt, Alay 9 (F.-M. Jones). , 
MilichieUa lacteipennis Loew, (Ophihalmomyia lackipennis) . July 6, 
12 and 28 (Kincaid); Spanish Point, July 5 (Spaeth), v 

Bibuography of the Works Pertaining to the Diptera of Bermuda, 
1859. The Naturalist in Bermuda by J. Matthew Jones, page 123. 

1876. Visitors’ Guide to Bermuda by J. Matthew Jones, page 143. 

1889. Observations on the Insects of Bermuda by Dr, P. R. Uhler, In the Bermuda 
Islands, by Angelo Hcilprin, pages 152-158. 

1892. Land Fauna of the Bermuda, by Dr. Fred Dahl, Plankton Expedition, 
vol. 1, A, page 109. 

1901-02. The Bermuda Islands, by Prof. A. E. Verrill, Trans. Connecticut Acad. 

Arts and Science, vol. XI, pages 740-749. 

1904. A Revised List of the Diptera of Bermuda, by Charles W. Johnson, Psyche, 
vol. XI, pages 76-80. 



THE TAXONOMIC VALUE OF THE CHARACTERS OF THE MALE 

genital armature in the genus 
TETRANYCHUS DUFOUR. 


By H. E, Ew[\(;. 

Oregon Agricultural Cijllcgc, ('i-rvallis. Or 


INTRODUCTION*. 

The red spiders of the genus Tetniuychus Dtifourhave always 
offered a knotty problem for systemalists working in the onler 
Acanna. When these mites were first noticed tliey were found 
on such a multitude of host plants, and showed 'sneh a great 
variation in color that the early workers considered the genus 
as being made up of a great many species or varieties. \Avv it 
was found that certain well known forms could liave a gnsat 
variety of hosts, also that there was a considerable variation 
in size and color among individuals on a single host plant. 
Then there was a tendency to lump the forms together into a 
very few species, although confusion as to synonvmv still 
remained. In 1877 Professor A. 1. Tozzetti called attention 
to the systematic value of the characters of the moulli-parts 
and of the tarsal appendages. Later Professor A. Rerlesc made 
use of some very important characters, the variations of the 
specialized setae on the palpal thumb. In lOOt) Mr. N. Hanks 
in his, “Red spiders of the United States," showed that the 
'Characters used by both of these authors were of s])ecial value 
in helping to separate our American forms. It is to Mr. Hanks 
that we should give the credit for first straightening out numy 
of the synonymous and wrongly determined species found in our 
country.. But as yet, both in this country and in Euro[)e, then! 
is much confusion in regard to the identity and synonymy of 
some of our best known and most injurious species. 

After examining hundreds of specimens from many parts of 
the United States, mth magnifications up to 2000 diameters, 
and using an oil emersion lens, the present writer has found that 
the genital armature of the male is excellently adaptcfl for 
systematic purposes. 

The genital armature of the male may be considered as being 
composed of the penis, its attachments, and the slit-like oi)cning 
through which it is protruded. For our purposes the penis alone 
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will be considered, as it is well chitinized, quite visible, and 
offers great variations among different species, while only a few 
exist among individuals of a single species taken from the same 
host plant. 

GENERAL STRUCTURE OF THE PENIS AND EXPLANATION OF 
TERMS USED IN REFERENCE TO .ITS PARTS. (See Figure.) 

Inner lohe—The imbedded or attached part of the penis. It 
is much less chitinized than the penis proper. 

Shaft— The free part of the penis. It is much more strongly 
chitinized than the inner lobe. 

Basilar lobe — The enlarged proximal part of the shaft. It 
is not always present. 



Fig. 1. Finin of male of Tetranychus telarius Linn., as seen from the 
right bide, X 1800; showing the various parts delineated and labeled. 

Hook — The dorsally curved distal part of the penis. It is 
frequently absent. 

Barb — The flattened or knobbed or bent tip of the penis. * 


Key to the Mai.es thus far Examined. 


I. 1. 


I. 2. 


Penis long, tapering, without hook. 

11. 1. Penis without basilar lobe; long, seta or spine-like. 

III. 1, Shaft less than 0.04 mm. in length, frequently 
doubly cun'ed T. weldoni n. sp. 

III. 2. Shaft over 0.06 mm. in length, with but a single 

curve T. longipes Banks. 

II. 2. Penis with swollen part at the base of the shaft (basilar lobe). 

III. 1. Shaft strongly curved; without barb. .T. flavusn.sp. 

111. 2. Shaft less curved; with flattened barb 

T. borealis n. sp. 

Penis short, stouter, with hook. 

II. 1. Hook without barb. 

III. 1. Hook bent at an angle of from 30° to 50° to the axis 
of shaft T. mytilaspidis Riley 

III. 2. Hook bent at an angle equal to at least 90° to axis 

of shaft T. pratensis Banks 

II. 2. Hook with prominent, flattened, recurved barb 

T. telarius Linn. 
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NOTES ON OLD SPECIES AND DESCRIPTKINS of NIAV onfs. 

In these notes three new species are lor the lirst time lien* 
delineated. Before long the writer liopos to jnilhsli eomplote 
descriptions of these together with illustrations of tiiose struc- 
tures having special systematic imporitiiuv. 

Tetranychus telarius Linn. 

Acarus telarius Linn.—Fn. SiaT., 4S1, Xu. i l7tU s 

This species appears to have the following American 
synonyms: 

Tetranychus sexmaculatus Riley (h— LiiV, \’<-], II,. i). 22.V iIs'kiv 
T etranychus 2-inaculatus llarvev— Ann. Rup i. .Mainn ,\L:r'!, i-Au Sia i.io 1 \' 
p. 133, PI. III. (1S!)2). ' .i‘ - 

Tetranychus gloverl Banks~-1'he Rod SjndiT uf the I’lnird St.’Ltr.^. T.-i h. S- r. 
No, 8, Div. Entom., U. S. Dfp't. .(gri,, p. 7i), 1 1 !)(){) i. 

This is our most common and most widely <listrilnited species 
of red spider. It is also the most common species found in 
Europe. I give the following description of the penis of the 
male: 

Penis short, stout. Inner lobe hmg, rod-like; longir than ilw 
shaft, and somewhat bent. Shaft thick, stout, sh<;rl. nnndi stouter :it 
its base than at its distal end where it Ijean. the prominent liunk, 
Basilar lobe present, on the upper side of the shaft : it is protrudes 
^lightly, and is hook-like in shape. Hook sliori, stoni, exiending 
dorsally; three or four times as broad at its base as it is .at its apex; it 
forms an angle of over 90° with the a])ex of the shall. Barb pri'.seiii 
at the end of the hook, flattened and recurved . 

That our well known T, 2-macula(i(s Harvey is synonymous 
with T. telarius Linn, there can be but little dou1>t. I have 
sent specimens to Professor A. Berlesc, of Italy, and after com- 
paring them with the European species, he writes that they are 
the same. I have sent specimens to Dr. A. C. (Jmlermans, of 
Netherlands, and he states that they equal I . te.lanus L. I 
have received named female specimens of huropcan individuals 
of T. telarnis Linn-, from Dr. Oudcrrnans. wliicli were eolleeted 
from English elm {Ulmus campesins L.) at Amsterdam, Octoi^er 
1910. I have compared these females with the females of rmr 
T. himaculatus Linn. I find in these specimens the jtresence of 
the same six bristles near the base of the tarsal jiedicel o! l(“g I. 
The four tenent hairs are similarly arranged tmd shajjed in cverv 
respect as they are in our species. The tarsal pedicel is similar 
to our species. The tarsal claw is six cleft, and exactly like 
those I have examined in America. 
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In the case of the palpal characters I find the same claw, 
thumb, finger, and sense hair; and each with the same form, 
relative size, and position as in our species. The thumb also 
bears the same three bristles; and one of the terminal spines is 
present. I find difficulty in getting a specimen in the right 
' attitude to show both of the terminal spines properly. 

The females show the structures of the genital and anal areas 
to be the same as in our species. The plate in front of the vulva 
is the same, and has the common two bristles. The anal papilla 
is the same as in our species, and is flanked on each side by two 
bristles as in our species. These bristles are of the same size, 
and are situated as in our species. 

In this country Mr. Banks and others have recognized a 
form which has passed under the name of T. telarius Linn. I 
have compared our Ameriean forms of T. telarius Linn, with 
our r. bimaculatus Harvey, and I will state that after examining 
hundreds of specimens of both supposedly distinct species from 
many States (East, West and Middle) in this country, I can 
find no structural difference between the two. Mr. Banks, in 
his “Red Spiders of the United States,” represents the thumb 
of the palpus of T. bimaculaius Harvey as bearing but one distal 
digit, a long seta, and a basilar spine; the thumb of T. telarius 
Linn, as bearing three distal digits, two small setae, and no 
basilar spine. By means of treatment with chloral hydrate 
solution or other clearing agencies, and by use of magnifications 
of over 2000 diameters, I find that there are more appendages 
to the thumb in both cases than Banks has represented. I find 
in both cases that the palpal thumb bears a large stout digit at 
its tip, above this tw^o small, diverging spines or digits. Near the 
base in both cases is the spine which Banks has figured for T. 
bimactilatus Harvey. ToAvard the tip of the thumb and below 
the big finger is a large, curved seta also shown in Banks' figure of 
T. bimaculatus Harvey. Behind the basilar spine I find in all 
instances tw^o more prominent bristles not figured in either 
Bank's drawing of T, bimaculatus Harvey or his drawing of T. 
telarius Linn.! Also I find that the tarsal claw in both cases is 
six-cleft instead of being four cleft as stated in Bank’s paper! 

There are some other points which I should like to mention 
in regard to the synonymy of these two species, but for the pres- 
ent I shall stop with these. 
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Tetranychus sexmacidatiis Riley niav l)e ihe ^;anu' as T. 
telarius Linn. I have received many s]Kvimeiis of this 
sent by Professor H. J. Quaylc, from Southern I'alifortiia. I 
find that the females agree with tite females of T. Ichirins [hum 
in every minute detail of structure. I have transferred live 
individuals to the common host plants of 1\ lelurius Idnn. 
Here they have not thrived successfully. In most e;ises they 
would not establish themselves. Unfortunately I have never 
examined a male of T. scxmacidatifs Riley, and since so much 
depends upon the cliaraeters of the male genital armature we 
cannot be sure of the synoinany of the two spct'ies tmlil a male 
specimen is examined. 

Tetranychus glover i Banks appears to lx* the same as T. 
telarius Linn. I have received scores of iiuHviduals of T. <e,loirri 
Banks, on cotton, from (ieorgia, sent by E. L. Worsham, d'lu'se 
agree in all respects with my specimens of 7’. lefarins Linn, 
collected from many places in the United vStates, and with I lie 
specimens of T. lelanus Linn, received from Lurope. ih'ofes- 
sor A. Berlese has examined specimens of i\ gloveri banks from 
cotton, and has considered it as being tlie same as 7'. telarius 
Linn. 


Tetranychus weldoni m sp. 

I have received man)- specimens ol red spiders from (L P. 
Weldon labeled T. bimacidalus Harvey. For a long time [ have 
considered that they were this species, whicli is, as 1 hav(‘ shown, 
a synonym of T. idarius Linn. Recently I have found that tho 
male is different from the male of the 7 . Uianus Linn. 

Female: Similar in all respects to the female of 7 . lelurius Liim, 

Male: ^Different from male of T. telunus f>, in ch.arat.'UT-' ol pem^ 
and spur on palpus. Spur on palpus not so i.'omted as in T. triarius 
Linn. Penis very long, rod-like; equal to a third the li-iiglh of tJic b(>(l\ . 
Inner lobe short, rod-like, slightly swollen at its anterior end. Sh.aft 
rod-like, not setiform; gradually tapering as you ]kiss haekwan ; 
posterior one half turned upward; ti]) narrowly nmnti.-d, not 
Basilar lobe absent. Hook absent. Bart) absent. 

From Grand Junction, Colorado; on apple, prune, and cot ton 
wood; by G. P. Weldon. 


Tetranychus borealis n. sp. j 

Female: Similar to the female of T. telarius Liiin Ixit srnal.er. and 
never orange or red. The inner prongs of the tarsal daw are .^louter 
than the inner prongs of the tarsal claw of 7 , Uianus Linn. 
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Male: Similar to the male of T. ielarius Linn,, -except for the penis. 
Penis long, straight. Inner lobe about equal to basilar lobe in length. 
Shaft shaped like a slender rod. Basilar lobe very pronounced, cone- 
shaped, equal to about one fourth the length of the shaft. Hook absent. 
Barb knob-like. 

From Coast Range Moutains, Benton Co., Oregon; on 
Spirea sp. ; by the writer. 

This form is very closely related to another species, the 
discription of which follows. 

Tetranychus flavus n. sj). 

For over a year I have been studying a form of red spider 
which is a serious orchard pest in Oregon. It especially is injur- 
ious to apples when they are growing above an elevation of 
1000 feet above sea level. In Hood River Valley I have found 
this form so serious as to discolor the leaves of whole orchards 
of apples, and in some instances as to cause defoliation late in 
the summer. When fall comes and the trees drop tlieir leaves, 
these mites all become a pale yellow in color and collect in masses 
about the trunks of trees and the cracks of the ground for a 
region of several feet ffom the tree bases. Here they pass the 
winter, and become active again in the spring when the trees 
put out their foliage. At first I considered this species as but 
a form of our common T. telarius L. After studying these two 
forms for two seasons in the laboratory, I find that they must 
be considered as distinct species. This species is even more 
closely related to the one just described, J\ borealis n. sp. It 
may be described as follows: 

General appearance similar to T. borealis n. sp. ; also similar to T. 
telarius Linn., but the individuals are smaller. Color of immature fonns 
green or \^llow; of adults green or yellow, with black markings not 
pronounced. Adults arc never orange or red. In the winter when 
deprived of food supply all inslars yellow. General structures similar 
to those of T. telarius Linn., but the tarsal claw inmost instances is only 
five-cleft, the two inner prongs being united. In T. telarius Linn., the 
tarsal claw is, I find, six-cleft; however, it has been represented by 
others as being four- cleft. In the case of the female of T. fiavus the anal 
spines are situated farther forward than in T. telarius Linn., and also 
nearer the margins of the genital slit or opening. This specie.^ differs 
from T. borealis n. sp. in the tarsal characters which are nearer those of 
T. telarius Liim., and in having no barb to the penis. 

The penis of this sj^cies is entirely difierent from the penis of T . 
telarius Linn. It is long and spine-like. In length it ’is equal to a third 
or fourth of the entire length of the body. Inner lobe of penis not prom- 
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■!09 


inent, slightly swollen at its anterior end; in size sni ilU r ih i'i ili . i i 
lobe of shaft Shaft long, curved, and ;esen,biii . ' 

var^g greatly in cun-ature, generally bcndiiig duwnw 'irV th ■ , ’ 
WMd or It may have but a single cun,-e, or it migiit be stmi-ln R id ir 

' ^9'>al to over one fourth of the t.,n,| i:.n!;ih 
of the entire shaft. Hook and barl) absent, 


Generally distributed over Hood River Valiev ( In-on • on 
apple trees especially; observed and reported by'inanv''’peo’p!e. 
Found in some places in the Willamette X'alley, Oregon; oii 
apples; by the writer. Probably present tliroughoni the Paeiiie 
Northw'est above altitudes of 1000 feet. 


Tetranychus pratensis Banks. 

Tetranychus pratensis Banks— Pnx-. KntGin. S<V. Wush., \k>], Xl\\ 117, 

I have examined specimens of this species, and find that iho 
tarsal appendages are very peculiar. I find tliat there are two 
claws as stated by Banks, but only one, the oiitt'r, is sim])le. 
The inner claw is bent downward very near its base, and lieyond 
this bend it is three cleft. On each side of (lie tarsal claws is a 
short projection from which extends a pair of tenent hairs, d'hc 
penis of the male may be described as follows: 

Inner lobe slightly over one half as long as the shaft of tlie |)cnis. 
Shaft stout, somewhat similar to the shaft in 7’. tcldrius Innn.; enlarged 
slightly at its base so as to fonn the basilar lobe. I look pronounei'd j 
bent at an angle of about 90° to the axis of the shaft . Bari > al iscnt. 

From Pullman, Washington; on timothy; liy R. Hysloj). 

Tetranychus mytilaspidis Rileva 

Penthalodes mytilaspidis Riley— Ilisjban], Orange liiserls, p, 2lii. ftsSa). 

This very characteristic red spider differs from most of our 
species in having the bristles of the body arising from jirominent 
tubercles. In many respects it is about as far removed from 
T. telarius Linn, as any of the species of the genus. In the 
characteristics of the male genital armature it appears to be 
rather closely related to T. telarius Linn, The penis may be 
described as follows : 

Inner lobe about one and a half times as long as the penis proj^r; 
not swollen at its anterior end. Shaft very short, and stout, A Ixisilar 
lobe present in the form of a stout, more or less hook-like, prolu Iterance 
on the dorsal side of the shaft. In this respect the oenis is like tliat of 
T. telarius Linn. Hook very large, stout; bent at an englc of from 
to 50° dejgrees to the axis of the shaft. Barb absent, but the flistal part 
of the hook is bent out considerably. 
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Generally distributed in Southern California on citrus trees, 
also found on deciduous trees. A serious pest of stone and 
pomaceous fruit trees in certain parts of Oregon. 

Tetranychus longipes Banks. 

Tetranychus longipes Banks— Proc. Entom. Soc. Wash., Vol. XIV., p. 27. (1912). 

This species is so different from most of the other species in 
the genus, that it might well be made the type of a new genus. 
It has strong affinities with the genus Bryobia; in the general 
shape of the body, in the length of the anterior pair of legs, in 
the possession of the horn-like setae at the anterior end of the 
cephalothorax, I have examined the tarsal appendages of leg 
I, and find that with 2000 diameters magnification they are 
very complicated, and do not consist of two simple claws as 
Banks states. There is one large simple claw to the tarsus. 
Above this and apparently fused with it is a chitinous projection' 
with many parallel hairs forming a comb. On either side of 
the tarsal claw is a pulvillus-like structure, each of which has 
several projecting tenent or other hairs. 

I have observed but one male specimen of this species, and 
this specimen was very much dilapidated. What I have taken 
to be the penis may be described as follows; 

Penis very large and long; much longer than the penis of any other 
species examined. Inner lobe about one third as long as the shaft, 
broadest at its base. Shaft long, curved, seta-like. Basilar lobe, hook, 
and barb absent. 

From Springer, New Mexico; on grass {Agropyron); by C. 
N. Ainslie. From Holtville, California; by Wildermuth. 



A SYNOPSIS OF THE DESCRIBED NORTH AMERICAN 
OF THE DIPTEROUS GENUS TIPULA L. 


SPECIES 


By \v. 0. Diki/, M. n. 


The following synopsis is not offered to dll the pmverliial 
long felt want, but rather that it may faeiliiate and lessen 
the labor of the student who undertakes tlie study of the 
above-mentioned genus. It is based almost c'utiivlv on (Ito 
original descriptions with the exception of thos(^ of Fabricans, 
and for these I have had to depend upon those of Wiedemann.^ 
Many of these fall short of completeness. vSome, like those 
of Walker’s, as was his custom elsewhere, are woefully 
defective. Fortunately not a few of these have been autlien- 
tically recognized and wherever such was tlm case and rep- 
resentative material was at hand, I have drawn upon tins 
source of information. It will readily be seen that this syno])sis 
is not merely a synoptical table in the usual sense and lienee, 
some explanatory remarks are deemed necessary. To give 
more certitude to the identification of a given species, the 
usual differential diagnosis is followed by a short detail 
description. In the latter, especial stress has been laid upon 
the structure and formation of the hypoi)ygium -ninth seg- 
ment — and the eighth abdominal segment of the male, though 
in many instances no information on these points was available. 
All references to the apical appendages of the male hyjjopygium 
have been omitted, important and almost absolute their con- 
sideration becomes in the separation of otherwise very closely 
allied or similar forms, as this would have led far i:>eyond 
the scope -of this paper. It must be remembered that all 
references to the eighth and ninth — hypopygium— abdominal 
segments refer to the male, unless otherwise stated. f 

In the use of the synopsis, a certain margin must be allowed 
for the interpretation of terms used. I have, as nearly as pos- 
sible made use of the identical language of the authors in their 
descriptions and in the translations from the Latin have kept 
close to the sense of the writer. What to one observer might 

* Aussereuropacische zwei fluegelige insecten. Vol. 1. 

tThe term "ninth tergite " and " ninth sternite " m the text are the e'-juiva* 
lents of "upper and lower lamella/' respectively, used by writers. 
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appear as a fascia, might merely be looked upon as a spot 
by another and vice versa. Under the heading, “Wings 
Spotted,” species may have been included which might with 
equal propriety have been placed under “wings unicolorous” 
and the reverse. Whenever I have been conscious of such being 
the case, I have endeavored to remedy the difficulty by 
cross-references. To those who expect this synopsis to be 
an easy road to the goal, disappointment will come. To 
determine the relative position of a given form and then by 
close study of the original description and whenever possible, 
of the type, the student should be enabled with certain limita- 
tions, to determine whether a given form is described or not. 
To the critic this paper will furnish a rich field, more so perhaps, 
than the time and labor bestowed upon it should warrant. 

Following the synopsis, I have added a list with habitat 
and bibliography of these species not contained in Prof. Aldrich's 
catalogue. 


1. Wings normal in size in both sexes 2 

Wings rcdiK'cd in size, or vestigial, at least in the female 165 

2. Wings spotted or stri 5 )ed 3 

Wings unicolorous; at most, costal margin and stigma fuscous, or a 

white, hyaline spot before the stigma, more rarely another behind it; 
veins may be margined with fuscous KI* 

3. Wings spotted, marbled or clouded 4 

Xot as above, but the costal margin, fifth longitudinal vein and pos- 
terior cross-vein more or less broadly margined with fuscous, apex of 
wing frequently infuscate; generally a pale hyaline viLta in the second 
basal cell 79 

4. With pale transverse fascia 5 

Witliout such a fascia 24 

0 . Wings conspicuously variegated with dark fuscous 6 

Wings not, or inconspicuously variegated with fuscous 15 

C. Fascia behind the stigma 7 

Fascia before the stigma 10 

7. Facia angulato 8 

Fascia not angulate 9 


S. Joints of flagellum bicolorous. Yellow, thoracic vittas gray; abdomen 
with dorsal stripe, ninth tergite narrowly emarginate in the middle; 
witli two, rather shaq) teeth from the middle of, the posterior margin, 
lateral angles protluccd; ninth sternite very deeply and broadly 
divided; pleural plates distinct. Length r2-13mm. Eight sternite 

entire anguiata Loew 

Joints of flagellum unicolorous. Mesonotum with about six fuscous, 
somewhat irregular lines, the middle pair more widely separated 
anteriorly; abdomen trivittate; eight sternite entire; hypopygium 
medium-sizctl, ninth tergite with rather broad V-shaped emargina- 
tion, its margin with several teeth; ninth sternite with V-shaped emar- 
gination; pleural plates distinct. Length 14-23 mm . . . triviitata Say 

*There may be an indistinct fuscous spot over the origin of the praefurca. The 
whitish spot before the stigma is called ante-stigmal spot, in the text. 
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10 . 

11 . 

12 . 

13 . 

14 . 

15 . 

16 . 

17 . 


Fascia dcK's not o\lent] licvnnd the hsirth t ^ < 
lum hicolorous. Hrown; ihiw imsoimi.ii -4 
darker l.ir(Avn; al)<ionU'n Iriviuate; pns*, r:<-r ’.'([■.■’n' n'-n-'' V'-'i',’ 

with two iriaiii^ular pr^ncctlons. !>,'i\Via-!i '.vha'i •*. a '^V-'.av 
U-shapocl incisidii; ninih sleniitc wii’i (in-o ' •1"..'.',' ! 

suture distinct.' Len,i:i]s 11-19 nini.. 

Fascia reac!tc.s tlu* jiusicrinr winsr • 'wnii-- .-i 

Brown; antenna* long; inesonotai vO (;p ,‘rv ’'nM-!; dC ''‘tni. M -.v;: ' i’i 
posterior inar^nn of ;u’);menis vellowisii; iiv] i - ■’ a -.v i’- 'n-'' ' 
tergite with a small ninth sternite witli .h-ep .ni-l r.ither i-r'.*, 

sion. Length 12 nun. ( j' t ; V)..;ine 

Fascia V-shai'cd, broken; joints ..f ihigelhnn n<>! bn "I-r-uo Ib.-.ve.a- ' 
yellow, mesunotal vitt.e brrcid. Abr!..;n.-n i d vit '.rtV;' ib-e' ■ 

tergite tumid, posterifm margin with bpiad cresei n;-- ia, i 
in thcjniddlee.f which is a small semi-eirenlur in.’i i-n; ■ t,-, 
gin of ninth sternite bearing a ptiir uf le.il lilo ;t].p< n.Lc- -. h r.eth 

20 mm. (^). 

Fascia not distinctly angulate H 

Joints of flagellum unicnlorons; thoraei-- vitta* i)<>t itiargiiie-i 12 

Joints of flagellum Itieohirous; tlairaeie \‘iii;e margnie.!: p- -si'-ra -r .i ll . 

1-3 infuscate. Dark-yellnwish; nifson(U;il villa' l.rM.ad; abd'.niiii 
conspicuously trivitta!(\ I.engih 11 nnn, (>m.. fahinnout Say 
Posterior cells 1-3 more or less whin*. (Iray; iu<",i.iio!:d viit.a' !>ri<a.l: 
abdomen with three stripes; nintli tergite with median impre'.’ inn .i!i.l 
slight incision; posterior margin '1 ninth siermte with a bri>a t, hiiiiit 

triangular process; ])leural suluie pr('sent. i.ength IT mm 

rintilufirtutis I foane 
alhodilftitti Ifi.aue .sgii. 

Posterior cells 1-3 not white 13 

Posterior margin of abdomijial segments not paler. Brown; niei.iiKitnui 
with three gray lines, margined with fuseotjs. Abiloiiien willi d.-rsal 
stripe; ninth tergite with <leep, brojid V-sltatini incision; ninth sternite 
with deep, very narrow incision. X<j phairal suiun*. I.ength 11 

mm. (.o’) {'xlnulruiii Doane 

Posterior margin of abdominal segments ])al(‘r . . .l-l 

A white spot in middle r)f first basal cell. A'ellowish; inesonof uni wjtii four 
brown stripes, Aijdonu'n triviflale; eight sternite jir<)'!ti(‘ed ;ui‘l nar- 
rowed behind, with shalhuv. rounded inen-ion; hypo[)yg:nm large, 
ninth tergite with a slight depressiem anil two very 'on;dl jn.ints; 
ninth sternite with shallow, rouniicd incision containing a pair jiro- 
cesses; nearlv all the veins bordered with wliitiNh. i.ength 17 tnni. 

spt't OihiHs Ooai)'; 

First basal cell witliout a while sjiot. PrcAvn; mesonoium gray with live 
brown stripes; abdomen trivitlate; ninth tergite wit h def|) medinn fur- 
row, posterior margin with small \ -shaped mejsmn; ninth slernite 
with broad deep incision ('ontaining two tuml't processes. la-ngth 
18-25 mm , 

Apex of wings blackish; a broad whitisli, suba[)ie.'d fa'-eja. \ i-llow, laorax 
trivittate; abdomen with dorsid hnc an-l indic t met lal'T.al lines. 

Length 1.5 mm. (9),,,. a/^nvi/rj Loew 

Apex of wings not blackish • • ■ ^ 

Joints of flagellum bicolorous. Median vitta oi tnor.-ix o.j<o,ete, la.eial 
vitta; very dis+inct, fuscous; abdomen pale, Iasi two segments and 
posterior margin of the rernaming ones, dark fuwous:_ lupopgyium 
large, ninth tergite prolonged posteriorly mi-, a m<-oi an lateral.;/ 
compressed, bladelikc process; ninth sternite with broa- \ m.-iper 
incision, prolonged anteriorly into a narrow o f, from i!)a 

which project two long^setie. Length mm ajunm 

Joints flagellum unicolorous 

Antennae wholly fuscous 

Antennae not wholly fuscous 


i licf-p median fur- 
m; ninth st« mite 
roec'^ses. I.i-ngth 
in CIS a iJoatio 
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18. Origin of praefurca fuscous; mcsnnotum with six brown stripes, median 
pair broad, conspicuous. Brown; lateral and posterior margin of 
abdominal segments paler; eight stemite with median, short, two 
lobed upjjcndage; hypopygium small, elongate, ninth tergite with deep 
V-sha]x;d incision; ninth sternitc narrowly divided in almost its entire 

length. Length 11 mm. (cf) trislis Doane 

Origin of praefurca not fuscous; mesonotum with three dark stripes, 
each of which is divided by a light brown line. Brown; lateral mar- 
gin of abdominal segments broadly, posterior narrowly paler; ninth 
tergite with deep, narrow V-shaped incision; no pleural suture. Length 


13 mm. (d^). marina Doane 

19. A fuscaus spot at beginning of praefurca 20 

Without such a spot 22 


20. Wings brownish, darker towards the apex, a faint spot in first basal cell, 

a whiti.sh spot in posterior margin of axillary cell. Yellow; mesono- 
tum with four stripes; abdomen trivittate, lateral stripes faint; eight 
sternitc jiroduccd and narrow'cd posteriorly; hypo];ygiuin large, ninth 
tergite produced into two lung, somewhat flattened triangular pro- 
cesses; ninth sleniile with lateral appendages and posterior margin 
with two small median ones. Length 17 mm. (cf) nr mala *Doane 

W'ings not so marked 21 

21. Yellow, a whitish spot beyond the stigma. Mesonotal vittse more or 

less distinct; eight sternitc semi circularly incised; ninth tergite 
divided by a median suture into two siibrectangular processes; ninth 
sternitc large, with downward projecting spatulate processes. Length 

13 mm. (cd). 12‘nim. (9) derhyi fDoane 

Brownish yellow, no white spot beyond the stigma. Thorax with three 
brown stripes; abdomen with three distinct brown stripes, posterior 
margin of segments whitish; eight stemite with rounded incision of 
the posterior margin, lateral angles with triangular, hooked append- 
ages; ninth tergite with broad, deep V-shaped incision; posterior mar- 
gin of ninth stemite with broad U-shaped incision, containing a pair 
of tumid appendages. Length 15 mm, (cf) occidcnlalis Doane 

22. All posterior cells more or less w'hite. Light bro^vn; mesonotum with 

four rather broad vittcc; abdomen with broad dorsal vitta; eight 
stemite narrowed posteriorly, emarginate at apex; ninth tergite small 
with deep V-shaped incision and narrow median depression; ninth 
stemite almost divided by a deep, U-shaped incision, containing a 

pair of tumid appendages. Length 11 mm. (cf ) acutipleiira Doane 

Some or all posterior cells not tinged with white 23 

23. Gray, fourth posterior cell except its apex, occupied by a fascia-like 

spot,t first posterior cell with a spot in the middle and extreme apex 
white. Thorax whitish, vittae slightly darker, not margined; abdo- 
men trivittate. Length 14 mm subfasciata Loew 

Bro\sm, posterior cells not white; the white fascia extends from before 
the stigma through outer parts of basal cells to the posterior margin. 
Mesonotum quadrivittate; anterior margin of abdominal segments 
darker brown; ninth tergite short, broad, with inconspicuous median 
ridge, posterior margin slightly emarginate, lateral angles ending in 
short, downward projecting processes; ninth stemite with broad, 
rounded incision, lateral angles with two lobed appendages. Length 
10 mm. (cf) incurva Doane 


•see also 60. 

tWould perhaps more properly be placed under- species: '‘wings unicolorous, a 
large white spot before the stigma." 

JThis spot can hardly be called a fascia. 
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Wings marked with pale and fuscons .,r t h. 1 u-.r .A- 
^ings marked with pale spots only ' ‘ 

A crifif nf- Kr..-.,, t I 1. • ■ ■ ■ ' 


1(M 


(.'d. 

'Tt, 


rrnil.i 


25. A spot at base of basal cells 

Without such a spot 

20. Thoracic vitta; margined with fuscmi.s 

inoracic vitbe not niargined 

27. Joints of flagellum biciflorou.s; ,ii,.lom,'n ..f f, , 

hypopyglu.n small. 

rather broadly cmargmate, ninth slmiitc more iiar--nwiv , " 

Length y /2 mm. (o"). 10-20 mm. (y)./ ‘ ‘v.,,'; 

Joints of flagellum unicolorous ^ ^ 

28. Color cinereous 

Color hrowm 

29. Entire wing with dark fuscous and white spot s'”'" 

Not so marked 

30. Fourth po.sterior cell almost cnVircly white 

neath; abdominal stripes indistinct'. Lt-ngtl. 2:i-21 mm. tr.srUi 1 .h-w 
F irst and four h posterior cells white at base cnlv. Abd-inun will/ 
^cous dorsal vitta and lateral lines; hypopygiuin -.mall; iiimh u iglh- 
small. Length L mm M'/cc/iOim/'r 1 

3L Basal joints of antenna: yellowish-brown; abdomen vrlhavidi with Vhrr,-*''''^ 
brown stripes; wing veins, except 'ii basal portion matyin.-.l with 

fuscous Length 30 mm. (9 I .I,^„f>huu Do, me 

Basal joints of antennm grayish-fuscous; abdoinm vcllowish iniicnu.s 
stripes indistinct; hypopygium rather large, ninth tergite mther 
broadly emarginatc posteriorly, the emarginatioii with .a "■.m:dl rxrj- 
sion in the centre; ninth slerni'le with large V-sliaiied inei-.i.>ii 1 cihmIi 

1547 mm , . 

Ihoracic vittie very wide; pleura with imlii-iinci. brown ,.potb. Plmral 
suture of hypopygium pre.sent, though indiMinet. 1 
of ninth tergite yellowish, wiili two bl, 


line;. rostiTjO] iiKtrj’.iii 
. . rningiilar. ilowmvard pro- 

jecting processes on its under surface; posterior margin of ninth *.ter- 
nite with deep, rectangular incision. Whitisii s)»ois in ;,ii tli,* rrljs, 

Do.atic 

Mesonotum with six brown .stripes; pleura gray with an (-bli<juo, bn.wri 
stripe. _ Hypopygium without pleural suture" or pleural plat. ;; ninth 
stemitc deeply and broadly emarginate. In ngih 2<)!iiin. 

.wd/fbuNvi (Joaiif; 

33. Larger. Length over 20mm, te.staceous re/r'Wfi d. U'lilp 

Smaller, not exceeding IG inm. Grayisli blac-k; j;o..>irnf.r margins of .-d,. 

domdnal segments yellowish. Hypopygium large, blackish, .ippend- 
ages yellowish. Wings grayish-fuscous, base of first and fourt!) jm.,- 
terior cells, whitish. Length 11 mm. (•/; Irmarui Loi:w 

34. Thoracic vitta; margined Ika 

Thoracic vittse not margined . . .W 

35. Joints of flagellum unicolorous . . .3G 

Joints of flagellum bicolorous 17 

36. A fuscous spot at end of longitudinal veins 137 

Wings not so marked 39 

37. Larger, length 16 mm. and over 38 

Smaller, length 10 mm. (cT). Brown; ninth tergite witli a bn.ad rr<*:>cenl 

shaped emargination. Ninth sternite with a very tlcejj V-;.h:ipcd inci- 
sion. Neither pleural suture o-.' pleural plates present, Basal half 
of fifth vein broadly bordered with fuscous anteriorly. lungtli 10 
mm, (cT) simplex JDoane 


*olympia, see under 93. unicincta, see under 138. Simulata pratorum, see 

Appendix. 

tpubera Loewu, see 57; rupicola, see 50, and abluta, sec 58, hiclong here. 
JThe female has rudimentary wings and should have been jdaced under IG5— 
species with rudimentary wings in the female — . 
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38. Thoracic dorsum with two velvety i>lack spots each side behind the 

transverse suture. Fuscous spot at beginning of praefurca well 
marked. Abdomen orange-yellow above. Hypopygium small; 
neither pleural suture nor pleural plates; ninth tergite with a small 
semi-circular emargiriation in its posterior margin; ninth steniitc 

with deep, oval emargination. Length 33-36 mtn abdominalis Say 

Th(;racic dorsum not as al)Ove. The fuscous spot at beginning of prae- 
furea inconspicuous. Abdomen tawny with fuscous median stripe. 
Hypopygium of moderate si/e; ninth tergite Ijroadly emarginate in 
the middle and narrowly incised laterally on its posterior margin; 
posterior margin of ninth sternite with a d(‘ep \’-shaped emargination. 

Length 20mm, (9) cammiscibilis Doane 

canto minata Daum sgn. 

39. One or more posterior cells at least in p.art white -40 

Posterior cells not at all white. Body blackish; abdominal segment 

tipf)ed with ijale. Wings brownish towards the apex, a white spot at 
the exterior margin, surmounted hy a fuscous spot. Length 11 mm. 

( 9 ) parrii * Kirby 

40. First posterior cell only, white at hjase. Pale ochraceous. Hypopygium 

large, ninth tergite rounded, black. Length 11 mm. (c/*) 

klipennis Loew 

More than one posterior cell white at base Ilf 

41. Lateral appendages of the nintli stemite (below the pleural appendages) 

without a lower pendulous, or claw like arm, Hypopygium elongated, 
posterior margin of ninth tergite produced in the middle in a short, 
liroad three poirrted downward-projecting tooth; ninth sternite 
broadly emarginate posteriorly, from the middle of which arise two 

long strap-like appendages. Length IS mm madera Doane 

Lateral appendages with a lower pendulous, or claw-like arm 42 

42. Lateral ajipendages with only two arms 43 

Lateral appendages with three arms 45 

43. Lower arm of lateral appendage slender, membranous, nearly straight. 

Hypopygium large, ninth tergite wdth two pendulous processes at its 
posterior margin. Abdomen with a fuscous stripe each side. All 

posterior cells more or less white. Length 111^ mm jallaxLo^-vi 

Lower arm of pendulous appendage more strongly ohitinized, claw-like, 
tip blackish 44 

44. Lower arm of lateral appendages short, broad, flat. Grayish brown; 

pleura with an interrupted brown line running from neck to base of 
wings; posterio-lateral margins of abdominal segments gray- 
ish. Eight sternite threclobed; posterior margin of ninth stemite with 
downward projecting, three toothed process; two long, slender blade 
like processes arise from the base of the incision of the posterior mar- 
gin of the ninth sternite. Wings brownish with whitish hyaline spots 

in all the cells. Length 15 mm rokweri Doane 

Lower arm of lateral appendages long, slender. Subtestaceous; first 
posterior cell almost entirely, fourth at base, white; ninth tergite 
without pendulous procos.ses. I.ength 12-14 mm grata Loew 

*May not belong to the genus Tipula. 

fThe differentiation of the seven species under this heading, are based on the 
table given in Prof. Doanes' paper, entitled “Tipula fallax and others.” Psyche 
Vol. XITI, pp. 160-166. In wing pattern, they, together with Tip. hebes, resemble 
each other very much and Tip. fallax of the West and Tip. hebes of the East may 
be looked upon as typical. 
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•Hi: 


45. 


46. 


47. 


48. 


49. 


50. 


' I' '‘A ! I'A ^1!' 
niitii ;-’. ri 


The two u()ix‘r arms (.f lateral ai ^ 
subc^usl, spint'-like jirnoesses. Iti'i’W!''.; ' 
running from upper angle <ii‘ nu-soiiU ura i , 
brown, darker posterinrly; Tiinth ti re;:e ab. e 
posterior lateral angks en-ling in ^'v-r', 
gin of ninlli sternile with a -pair <>1 
processes. Wings brownish witii a ;v -v, i 
Length 15 nun. ( ,:■ an<i v .• 

First and second arms ot laU r.al aipi i'd iji - . 

shape 

The blade-like proeessc's ari>ing fniin th<. p'. 
sternite long, slender, sinirius. I’ri wsi: oh ur, 
ish line reaching (nan neck to ].;(><■ of wa 
brown with three inUTru]it(‘ib broa!; hii. 
elongated; extreme tip of ninth trreite prodi 
short, shar].). curved elaw.s; posit rior neirgiTi 
notched an<l pnnitle'l witli two long, vh-nb-r. • inuon , ' 
processes. Whngs browtusli witlt st\tral widtish. hvabiii' 
nearly all the cells— wing paitt-rn stno t lv disia'gir 

fallax — r.ength ba mm 

The blade-like processes sliorter, iiKtre inangular, brown; 
with h}oa<l median atul narrow lattn-)! stripes; ninii' i> le.u 
longer than wide, posterior m.argin with .i pair of sln-rt, b!.i, 
ward projecting processes; ninth sternite t ornpli'iely thv i. 
the incision ari.ses a i>air t.f rather long, thin, sh,arp-])Mim( 
like processes; bases of first an<l ftnirth jxisteriitr ecils wfiiit 
cell almost wholly white. Length hi mm 
First posterior cell white at Itase. . . 

First and fourth posterior cells white at b;e.e 

First posterior cell not while at bast.' 

Smaller, 13-15 mm., oviftositor lejl serrulate l)iiie,at]i. ^^H'e,n.i); 
pleura spotted with brown, Ilypoityguirn large, ninili tergile large, 
longer than wi<le, narroived postcrir^rly. it^ apex wiili a strongly 
chitinized, black, downward directed short, to.aju'.l proee.v; runili 
sternite with deep narrow incision, eoni.ai.ning two long, ■.lemlt-r. 
pointed, sickic-.shaped processes; the lateral angle oi the im 
a long, pendulous process. Leng'h 13-15 nini 
Larger, 21 mm. Testaceous; alalomen with tlio'e lirs.-n; 
lamellae of ovipositor serrulate beneatli. Wings gr.avu 
fourth and fifth posterior eells sornewliaL paler at ilx ir 
along the vein separating the same, l.engtli 21 mm. . . scrruUiUi M.oew 
Color gray, median line of thorax not fusifonn. .Vlirhancn inv iitaie; 
wings grayish-fuscous, no white spots along [lo^ieriru wing margin. 

Length 19H mm.. _ _ <ir-n:}ur 

Color yellow, median line of tlior.'ix Insilorm. ,\i)'loiiien iriviU.iie, 
ultimate segments nearly black. IlyjtnpyguiTn >nial!. nnit!i teigiie 
very small, sub-orbicular; wings jiaK: Ijrown wiia about four \\]iii]':.h 

spots. Length 12 mm. - fii}uiilrnus Loew 

Longitudinal veins fuscous at tip; remora with a whitedi b.an'i a diori 
distance before the tip. Brown; pleura grayi-h brown, wiin an 
irregular line and spots dark fuscous, .\inih o-rgitc somi-whaMumid, 
margin reflexed and with a pair oi ineons]ueuous. black 'o tf-th; 
pleural suture complete, ninth sternite almost hi'ldm bvcightti sternite 
posterior margin with two broad append.ages. Length 2.i 

Longitudinal veins not fuscous at tip, femora wp.notit preapi's'd \\ mu- 
band • 


ir.-iJi 
lad.'. 
hval 

fU'Ui I'Uh’ri Ijo.inr* 

IS 
19 
..59 


aon with 

I.. 


id 


...51 


•Type minus flagellum, joints of same may be uni.- ol^ rom . 
fjoints of flagellivn toward the base pale brown. .jiacK at ..a 
-entirely dark fuscous. 

J Should have been placed under 37, 


.r.i. r joints 
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51. . Dark cinereous; alj<lomcn sordid Lestticcous, indistinctly trivittatc, last 

two segments blackish, lateral margins of segments whitish. Hypopy- 
gium small, ninth tergite reniform. Wings grayish-fuscous, a small 
white spot at the |x;sterior margin of the second basal cell, discal cell 
and base of fourth posterior cell indistinctly whitish. Length 14 mm. 

centralis Loew 

Yellowish; tlujrax reddish; abd(jmen tri vitiate. Hypopygium moder- 
ately large, ninth tcrrgite mernbraninis posteriorly, deeply emarginate 
in the middle, sides deflected in the form of rounded lobes; ninth 
stemite entire, a scimewhat ellipsoidal shaj>ed process arises from its 
posterior margin. Wings strongly tinged with yellow. Length 
10-24 mm ftavtsetns Fabr 

52. joints of tlagcdlum unicolorous 53 

jiiints of flagellum bicohjnms 60' 

53. Color grayish. 54 

Color not grayish 57 

54. Three white spots along the posterior wing-margin; m.i<ldlc thoracic 

vitta obsolete anteriorW. Abdomen testaceous, lateral margins and 
last segments fuscous; liypo[jygium subcarinate below; wings grayish. 

Length 9-13 mm ! /ragi/u cf Loew 

suspecta 9 Loew 


Posterior wing margin without three, spots 55 

55. Scut<“l!um and motathorax shining; former yellow with a browm line in 

the iniddle. Abdomen browni.sh yellow, hind margin of segments 
and interrupted dorsal stripe brown; hypopygium rather large, ninth 
tergite broader than long, posterior margin with a crescent shaped 
emargination; ninth sternite nearly completely divided; pleural suture 
almost extending to the anterior margin. Wings pale gray, veins of 

apical portif)n white margined. Length 7-16 mm heatnla 0. S. 

Seuteliuin an<l metathorax nfJt shining 56 

56. Abdomen shining, sutures brown, wings with three clearly defined 

fuscous spots along the costal margin. Length IS mm fri^ida Walker 

Abdomen trivittate; wings with three fuscous spots along the costal 
margin near the apex. J.cngth 12 mm Walker 

57. Piibesccns of body very eonsj,iicuotjs. Testaceous; thoracic stripes not 

very distinct. Hvfjojiygium very large; ninth stemite large, barbed 
at the po.sterior margin with golden yellow hair. Wings grayish 
fuscous, anterior branch of second longitudinal vein abbreviated; 
most of the veins margined with fuscous; all posterior cells white 


margined. Length IS mm pubtra *Loew 

Pubcsccns of body not conspicuous 58 

58. A whitish spot before and behind the stigma 59 


Wings not so marked. Brown; rnesonotum with four brown stripes; 
abdomen with lateral stripes, latoro-posterior margins of segments 
yellowish; eight and ninth segments separated above by a deep furrow; 
lateral margins of ninth tergite drawm out into a blunt point posterior- 
ly, ninth stemite divided by a deep quadrate incision. V'eins in apical 
part of wing white margined, and tipped with fuscous; similar to 


commiscibilis (contaminata). Length 22 mm. (9) ablnia fDoane 

59. The white spot before the stigma extends to base ot fourth posterior cell; 

abdomen trivittate 60' 


The white spot before the stigma does not extend to the posterior cells. 
Browmish yellow. Mesonotum with four broad, brow’n stripes; 
abdomen with broken, brown lateral stripe; ninth tergite with deep, 
median furrow and rather deep V-shaped incision, the apex of which 
bears a short triangular black tipped tooth; ninth stemite with broad, 
deep U-vShaped incision which contains a pair of large, tumid yellow 
haired appendages. Veins with indistinct whitish border. Length 
16 mm calif ornica Doane 


* Should have been placed under 37. 
"t Should have' been placed under 37. 
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60. 


61. 


62. 


03. 


64. 


Yellow; mesonotum quntln>-vitt:irt‘. 
produced into two li>ny; !l;itt(.'iu'd sui»-tr:.nyi;»i!.ir 
Sternite produced laier;dly iiU'i rallier loiy^ \i-rv i : Mayul.ir 

appendages. The white spot extend.^ thn-ugh it^c Insnth .’r eell 

to the postcTlor margin. Length 17 mm. (.'L *!>n;uie 

Brown; mesonotum with tliree hrown stn|'e>; plenr.i >’.ite i. e-ved. 
Posterior margin nf al'xhmuiial segments paler; pi I'^trrior margin et 
ninth tergite depressed shiniitg black with median, 'ij.,!'. l.'um 
cess; ninth sternite willi rounded emarginatiun, c >iit. lining .i iiair nl 
rather long, tumid apj)endages. Wings gr.iy with tliree ei'iepiennir:, 

white spots. Length 15-23 mm lulnoh'ldl.t ho.me 

Abdomen pale yellowish, posterior margin of segmt-ms .lark in- mis. , 

'liWfif.'a fl.i'r'W 

Abdomen not so marked ti2 

Gray; ovipositor with a large. o\',al piiasms and ‘^hining ^lia ld ,i!i»ive, 
terminated by two movaI>le. laneenlate. serr.ited .md !<'rrugm'<n'' 
lobc.s; penultimate joint (.of abdomen) with two lung, ■v'fiidrr spun- 

beneath; length 21-22 mm ar, /an it.'urlis 

Not gray; ovipositor not so ednsirnetC'l • . did 

Fuscous; abdomen ferruginous with two lusi mis .'••triju-s; i!ii>ra\ with 
pale brown stripes. ^Vings brownish with sevrral whitish ^;>ils an ] 
three fuscous spots near t he eiistal m.argm. la'ngth Id mm. i ’e . 

vfitrni Walk 

Yellowish species; altdotnen trivittate ... 64 

Thorax grayish, or yellowish gray; all the joints oi il.igrllum bi» '.hired. 
Hypopygium very large, ph-ural {nrei’S gre.atlv . hinga!.- 1. lmi*ar. 
d'hree or four fuseous sp<*t.s near tlu' anPrior margin, Juntt]] and litih 
posterior cells jiartK' white. lu'ngth bi-l l mm. . ^ tfi/(dii\ Li.ew 

Mesonotum light yellcAV willi batr brown siriprs. \mi:i tcigilc (V) 
nearly conccale*') bene.ath the eight. W mgs iing'-d wiia tapwii. .i 
brown spot in the anliTior margin of lirst basal *vil, origin -i pr.f. - 
furca and over the stigma, an inromph to wlad^n band bi fon 


65. 

66 . 


67. 


68 . 


t!u 


stigma extend.s to base ol tonrfh [xisicrior cell. 

Joints of flagellum liicolorous 

Joints of llagellum iinieolorous 

Cinereous, thoracic vittic 'lislinet. 

Yellowish, thoracic vittte crincolonms, indistinc' 

infuscate 

White spots at end of veins; niesonouun wiih two 
anteriorly; wings dusky, three or fi'ur wluti- ^p' 
stigma margined white; abdomen bh'u kish; ap 


lo'Uglh lb mm. ( V ) 

viinii 1 )n.ine 

d6 

§611 

.67 

;i;iical third ot wmg 

. . 68 


)Wn bt)i' tmit!u<-nt. 
ilr.ng ( ■ ntra! vin -, 

,1 frniora t.iia< kisli. 
miuuliilipt finis Say 

Xo white spots at end of veins; thoracic itripcs tnargm.-d; 
yellowish-grav with three dark stripes, hypojA’gium Mua.l. nm a < • 
gite small, ovate; ninth sternite absent ( G- W mgs pan- tm,<m:s vv 
four pale spots; base of first and fifth poistcrior eeds 

The wSspotbefore the stigma extends aero.ss tiie wmg /'“'YV’illlv 
the posterior margin. Hypopygium arge ninth 
and profoundly cmargmate, the “j , 1 ',. ’ ..mMh 

points;ninthstenutenearlyconcealed by the large, pro ^ .ai . 

Semite, pleural plate.s present, small, the lower e . tm ^ht 
pleural plate prolonged intr. a twr. pronged process. 

The white spot does not extend beyond the base of - 

cell. Smaller, and wings paler tlian m sp<cK>s,.. 


*See also tuider 20- 
fSee under 16. 

{Type specimens minus antennai. 

5 Indistinctly seen in T. valida, Loew; 


antennae wanting 


in T. versi-eolor. 



470 


Annals Entomological Society of America [Vol. VI, 


09. Thoracic stripes not margined » *70 

'I'horacic strij)es niarglnoil 76 


70, Ai)ical third of wing infuscale; yelluwish-gray; al)iIomen trivittate, lat* * * § 
t-ral margin and pc^sterior margin of segments whitish; ovipositor 
with a semi-tuhular pr<jec‘ss oaeli side at base. The white spot in 
front of the stigma extends across the wing am! attains the oosterior 

margin; bast* of third pfjsterior cell white. Length l!)-2() mm 

valida tLoew 


Apical third of wings not infuscate 71 

71. Ai)d(mien blaeh or (orange etdored ...72 

Abdomen not .so cojonsl, 73 


72. Altd<ttnen blackish, ijoslerior margin of segments ycdlow, Black; hypo- 

pygimn small, posterior margin of ninth tergite depressed with two 
median, hmgiludinal. shining black ridges; ninth sternite with a Imoad 
deep incision. Wings gnivish-bnwvn, rhuinboidab discal ancl fourth 

pust(Tinr eclls abmjst wholl}* while. Length 11 mm. (o') 

kehocincta Doane 

Abdomen orange-yellow with three Idack, longitudinal stripes. Wings 
brownish, yellowish towtird the costa, with tiliout four whitish .spots, 
first ami fourth ])Ostcrior cells Wliitish at base. Length lab-j mm. { 9 ) 

versicolor JLoew 

73. Posterif^r cells not at all white. Head and thora.x blue-black; stripes 

of latter indistinct; abdomen brownish yellow, first segment black, 
with brown lateral strij)es; nintii tergite willt broad, deep, crescent 
shaped incision; ninth .sternite with deep, V-shaped incision, almost 
separating the segment; pleural ])lates distinct. Wings with four 


indistinct, whitish spot, s. Length 16 mm. (cf') riigrocorporisY)oQX\Q. 

One or more ]) 0 .sterinr cells at least partially white 74 


7i. Alxktiiu'n with median stripe. Brown: tliorax with five stripes, § lat- 
eral jiair confliieht beftme and behintl; a lateral black spot on each 
abdominal segment; vvhitLsh spots along costal border distinct, those 

of disc indistinct, a small brown spot near the tip. Length 20 mm 

dorsimacula Walker 

Abdomen without median stripe 75 

75, Po.stericjr cells one and tour wliite at luise. Pale ochreous. Hypopygium 
moderate, ninth tergite short with two linear pnx'esses in the middle 
of the posterior margin, eight sternite protuberant, emarginate at 
apical margin and with lateral, leaflike procc.ss each side; ninth tergite 
witli apical V^-sliapcd ernarginalion, pleural suture short. Wings 
grayish, apex a little darker, with about four nut very distinct, whit- 

i.sh spots. Length 12 mm., pallida Loew 

First posterior cell only, white at base. Grayish; thorax grayish white. 
Wings with several whitish spots. Length 12 mm. ( 9 j • . - . ignobilis Loew 


*T. impudica .see 121. 

fMr. C. P. Alexander informs me that he has seen the type of T. valida, a female, 
in the Loew collection at Cambridge and that it is identical with specimens of T. 
calva, in tny collection, determincti as such by Prof. Doane. The type of the 
latter species was a male. SjK'cimens of both species— determined as such by 
Prof, Doane and Mr, C. P. Alexander respectively— apparently agree in all par- 
ticulars, except in coloration of tlic flagellar joints, which arc distinctly bicol- 
ored in calva ,and nearly fuscous in valida. There is also a difference in the, 
apical api.>cndages of the two species. Loew does not mention the narrowly infus- 
cate posterior transverse, and apical posterior of fifth veins. 

JTjpe, a female, minus antenna?. 

§ In all probability it should read: thoracic stripes concolorous, margined. 
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76 . 


77 . 


78 . 


79 . 

80 . 


81 . 

82 . 


83 . 


Posterior cells one ami feur white at haM', Vflluwi-’'.; n wi'h 

three fuscous stripes; hypopygiiun small; iimth !rri;i;r la ai lv ,!n 
lobes rounded, postenur margin <.>( each M-K aitatc. em!;: 
with deep V-.sh:iped emargination, enniaiiiing uva h.airv 
appendages. Wings brownish wit li about buir e.iu- pu-ubu-., u!u':r-lj 

spots. Length 14'_>-lS mm uf/a b.nw 

Posterior cells one and four ma white at I'a^e 77 

First and fifth posterior cells white at basr. Brown, mi <':i<'t;:!;i i\,tb 
four brown stripes; alidimien witli narrow lateral stnpi bypi'px ej;!::; 
small, ninth tergite terminating in a nieilian. sle-i | .ni,; r.ithi r .n nte 
point. Wings grayisli witli faint, wlnlish sjtots, i.l:',;:iia •.no-nnlid 
by white, a large wliilt' spot eo\ ers ti]'S oi baMil eel! an-l b.,;. < i i; . .il 
and fourth and filtit j)usterior cells. Length U mni, i 


First posterior cell only, white* at ba>e. 

Whng spots distinct. ]Kisterior margin ot wing n'>t 
Abdomen trivittale; Ipepopyginm nut large, ninth 
cmarginatc ixisterinrly . ninth steniiie In'o.adly an 
ginate, the emargination tilled b\' a meinbr.ine, 
border (tf whicli ari.se,s a sUnder process wliieli 
fieshy lobes, which are emarginate at the ajK-x. 
large whitish spot, common t<i anal and .ixill.irv ' 

mm 

Wang spots very indistinct, posterior margin oi 
slender; thoracic x'itta* snlieomlm'iii ; al-doineii 
stripe; hyptajjygium large tvith two large, jiei 

Length 7'^ mm 

Joints of fiag<.‘lium unicoloroiis 

Same as all the joints of jlagellnm Ineolori -ns. 
Pleura without oltlnpu.*, fnseons i-iTipo, Brown; n; 
gravisli-browii luscous I'ordi jed vitne, abdoirie; 
nipted, brown lateral stniK '^. lateral margins oi m 
into short. Idiint ].)oints, ]to>ieriorl\-; all po'*, 
with lirown. Length lb mm. i . 


L.-ngih 


l.o( 


((/a. 'if L’ .1 


stJ 

Si 


I i j] n!.irj’,)!i' ■'] 

lu'ih llllioltil 1 to.ll 
I to;ii 


Pleura with oblitpie fn>eo\is stripe, ^ei!o\v;s!l; pi'-tifmi 
abdominal .segtnents wliitish; 'lisea! "< !1 snboxao-, iir i p" 
without subhyaline stri{)e. l.engt l.i mm. ? ' 

Median vitta of wing attains the apex. . . 

Median vitta of wmg does not at lain 1 he ,qiex. ^ _ 

Costal stripe sinuous posteriorly. J nora' ic si i :p' • a- ^ p'o'i 
abdomen witlt lateral luseons .stripes; bxpopygam; ni.io. r ■' 
rounded posteriorly with a rounded. :iu."!!aii 
posterior margin, ninth st* rnite \yiih a \'> ry n> > j i 
second posterior cell srnall. fourtn .and tiPn v'-. .e 
12b2-10b2 mm _ 

Costal stripe not sinuous po-teriorly. . .^ _ 

The hyaline vitta of the wing i>asses bin-nga t;m ’ b'y ' 
the a])ex; abdominal segments without nari-. bi ■ on , 
before the posterior margin, the la't<T aii’l .an r.a: -s.irg.n ■ 

paler. Length It mm, (?j 

Hyaline vitta docs not pass through the lira t y- •' 

dark transverse hue befor*'. the ])o..t''nor n.ar/.n 
segments 


r oj 
I ■ a ' i ll 

j'jliii on 

SS 

ill hiK '1 ; 



i 1 (■ ill!'- 

rhOn l.o(:W 
1 a;i<x; 

i .d- '•oiual 
. .. ^1 


*In the male of aftgi(s!ipcnuis this cel! ire-piently la t 
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84. LargfT, 2tJ-2S mm; costal border hroaib-r and more deeply fuscous; the 
nu-difin vitta he^dns about the middle of the second basal cell, basal 
half of anal and axillary cells whilisli hyaline. Hypopygium small, 
<-xp('>sed part (jf ninth tergite short, posltriur margin with a median 
broafler ami t\V(} lateral, clawlike [)r(iccsses, ninth sternite divided to 
near its Itasc by a narrfwv sultire, po.sterior margin sub-triangularly 
cmarginate, the lateral angles end in a scroll-like protuberance, 

pleural suture ; present. Length ]y-2.yU nun caloptera Loew 

Smaller, lh-2() mm. C’()Stal border le.s.s intensely fuscous, the median 
vitta begins lusir the base of the second basal cell; anal and axillary 
cells grayish fuscous, slightly ]iu1lt at the base. Hypopygium small, 
ninth Urgite produced posteriorly into a largo, lobelike process, 
almost as long as the cxpo.sed part of the body of the segment, ninth 
sternite deejdy divided to near its base; pleural suture present. 
Length 14-20 mm slrepens Loew- 

8o. The white spot before the .stigma extends across the wing in form of an 
irregular fascia and nearly reaeiies the posterior margin; part of costal 
border posterior to subcostal cell, p.'iler. Length 13 mm. ( 9 . 

fralerrta Loew 

The wliite spot fines not extend bevbnd tlie Ijaso of the fourth posterior 
cell ' 86* 

86. Abflfjmen without fuscous stripes; hypopygium small, ninth tergite pro- 

duced posteriorly into a large, lo’he-like process, at each side of the 
. posterior margin arises a pencil of long, stiff bristles, ninth sternite 
deejjly and rather widely flividcil to near its base; pleural suture 

present. Length 12-20 rnm tricolor Fahr 

Alxloinen with fuscous, lateral stripes. Length (cf) 

vitrea V. d.Wuip 

87. All the veins with a more or less distinct bro\ra border. Gray, thoracic 

vittie bordered wltli fuscous; abdomen fuscous; eight sternite dis- 
tended by a tumid appendage on the ventral side of the ninth sternite, 
the latter with deep V-shaped incision and median suture; pleural 
plates present; posterior margin of ninth tergite with two close-set, 
black tipi^ed projections. Wings almost hyaline with an indistinct 

whitish stri]:^ in the first basal cell. Length 11 mm meridiana Doane 

Not all the veins bordered with fuscous 88 

88. Posterior cross vein and apical part of fifth longitudinal vein narrowly 

bordered with fuscous 89 

Posterior cross vein and apical part of fifth vein not so marked 94 

89. Thoracic stripes Margined with fuscous. Brown ; joints of flagellum 

unicolorous, dark brown; abdomen with lateral fuscous stripes, hypo- 
pygium rather large, black, no pleural suture or pleural plates, pos- 
terior margin of ninth tergite with tw'o slender processes. Ninth 
sternite with deep, broad incision and median yellow line. Wings 
almost hyaline, the indistinct whitish band in front of the stigma, 

extends to base of fourth posterior cell. Length 17 mm. (cT) 

albocau^la fDoane 


Thoracic stripes not margined M 

90. Color yellow 91 

Color fuscous 92 


*No mention of “a white spot before the stigma” is made by the author of 
T. vitrea. 

fSpecimens in my collection determined by Prof. Doane and agreeing with his 
description, show a well marked, strongly curved pleural suture. 
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91 . 


92. 


93 . 


94. 

95 . 


96 . 


Abdomen with more or .list inn I'nsroiis r.d i;:;-,- -,.f 

seginenis broadly wlulisli, joints id o., . 

pygiuni large', s-ighih sli rnilr iniiu.itr. !;:r o.-i, !:■•! with a 

median l)ruad, reeUinguhir I'rorcss. lateral iiiielrs a ia .l iv.t'v 'oiig, 

. rather narr<iw, llaltened a|i]u'ii'!ages: tinii’i o rgi'a' evi.ii .'i ;r.; . ! w., 
long, blunt prtK'esses; ninth stemite liearlv e. -ti. . aii a o-e 
sternite; pleural plates dislinei, Iwii plenral -.ntnie lir.ii iv .I’.t-o , j 

above, d'ho white spot bePTe the ''tigni.i extend., to i.,, e - t ’.--’.!!’h 
posterior cell, Lengtli 21 tntn, { ‘) , . i M ),..ine 

Abdomen not striped ioneiiuihnaily, pest.-v;..}- •i;.,r,;ni < : > t 

yellow. Joints of ihtgelhini ajipn 'xitnaiely uini'c 'h.:- t,ri>WM; p. o r- 
ior bonier of eighth sternite einaigmate with iw'i I ’niehi .■ .In ’ t 
yellow hair; niiiiii ti’rgile proilneed and nan'' i',ve.l ] .< . i ;.irl e, p. .■.n i ; .r 
margin wifli ereseetil-.shape-d im isiiiii, with, a tne Ism p.itr . I h- ri. 
black triangular dowinv.iril proneling teeili: nii',;!; •.'.(iiriie dni.'ird 
by a membranous area, pK^sterinr inargtn w;:;! lu-. pan ; '■! tn.ill 
appen<lag(.‘S. W ings hy, aline, tiie whi'e anti -, 1 1 'eisat !■ h,i:i.! n a. h< ■. 
almost to the po^lerior border- langth 1 Iniai. hi, e/jraf j;,i Do.me 
Small cross vein ntargined with fnsei'iis; thigelhini d.irk nn-wt!; ,i!- !"n!rii 
wdth two bro.ad dark browit sirijn -a l.aier.il .and p"^!er!"r in.ngai; 
of segments grayisli; tile ijMsterfr later.al ei.mm-. <.i tlie nneh teiatiie 
drawn out into a sht.)rl blunt proeess i ,’j: Wings ah)i>*et li>;(bne, 
hypo]>ygium similar to that ot aUMx aud.iia, l.ojiglli Itt ; p 

Small cros.s vein not marginer] wiih iu:-e<.us 

A spot over the base of the second ^ubinargm.al .an.i lir- t. ].os?eri<‘r cells 
and a spot over the origin of ilie jirafureti brown. [■I.igelluin l.rown; 
me.sonolum with four darker browm slripes, ninth lergite n rnnn.a!- 
ing into two short blunt processes. Wings with .t br<aem'di imge. 

Length 15 mm. (cf) olymiu<i hoam-syn. 

(unimna Doani; 


Without spots over base of second subinargina! aixi first pMv,t,Ti<'r cells 
and over origin of prefurca. Joints ol tlagellum innrolprous; inesono- 
tum with three brown stripes; posterior lateral angles oi right sternite 
with large appendages; posterior nnargin of nimh tergite with rounded 
incision, in the miildle of which are two short, shaip points; innih 
sternite divided by a dcrep, broad, U-sh;i]ie(] uu-ision. conminiiig 
a pair of pendulous ap{X“ndages: pleural suture eoinplete. hengili 

15mm. (cf), 2.3mm (9) unpiiaUi IW 

Wings with dark costal stripe ’ . ; • 

Wings without such a stripe, though costal margin may be a tntle 

darker than the rest of the wing ’ t ' h 

Joints of flagellum bicolorous; costal slripe_ margined po^terIo^ly by a 
subhyaline stripe. Abdomen dark xadloxvish, sc'gtnenis uilli .t ^]lort, 
transverse fuscous line behind the anterior margin of .segments 
3-6 and a very small fuscous dot on the sides of all si gment s; hypopy- 
gium small, ninth tergite roundeil posteriorly, miiiressed before an'! 
slightly notched m tiie middle of the i>ostenor margin; ninth sternite 
compressed in its basal half into a carin-a; pleural suture distinct. 

Length 13-lGmm » i e 

Joints of flagellum not distinctly bicolorous, outer jomt.s at least luscous. 

Abdomen with fuscous stripe ; •' ’i- hi, Vi in.’. "" 

Costal stripe interrupted before the st]gma by an ^ " V 

spot. Length 19mm (9) 

Costal stripe not interrupted 


*See foot note on valida under 70. 

tT. Clara probably belongs here. See 103. 

t Because costalis being preoccupied in the genus macr:OTaslu, .dr. 
Alexander has changed T. costalis to T. Sayj, a view which I cannot .diarc. hence 
shall here retain Say’s name. 
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97, Gray, i^usterior margin of abdominal segments grayish -brown, Hypopy- 

• gium moderately large, ninth tcrgite broadly and deeply emarginate, 
the margin notched in the middle, lateral angles produced into a 
process, subtruncate at the apex, ninth stemite deeply divided 
.. Iiy a U-shaped incision, the latter containing a medium lobe-like 
process, lateral margins of the incision emarginate, the upper angles 
bearing a long [)endiilous i)rocess. Wings light grayish fuscous. 

^ length 141^. lojvmm . . . infuscata Loew 

Xot gray, posterior margin abdorninal segments not paler 98 

9S, Reddish yellow, smaller. Head and thorax whitish pollinose. 
fjypopygium very small, eomprt'ssed. Wings pale fuscous, first basal 
cell and margin of sccontl a trille jjaler. Length 13mm (d^) ... casta Loew* 
llrown, larger. Thrirax gray with four i^rown stripes; posterior margin 
of eighth sternitet witli a median tuft of yellow hair between a pair 
of irregularly shaped, six-sided, box- like appendages; ninth tergite 
with the imstcrior-latcral angles produced into two broad, truncate 
(jrojections; posterior margin of ninth stemite with rounded incision 

c<»ntaining a pair of horn-like [mojections. Length lt)-20mm 

flavocaiida Doane 

09. A vitreous spot before the sligma. . KX) 

Without such a spot 

100. spot lunate, extending to or beyond the <iiscal cell 101 

Spot small, never extending beyond the .second longitudinal vein 145 

101. joints of flagellum distinctlv bicolorous 102§ 

Joints of llagellum approximately unicolorous ,.,..110 

102. Ruscftus species; abdomen with three darker stripes; eight stemite 

with a niodian process 103 

Yellowish species, costal anrl subcostal cells' vellowish 104 

103. C oslal and subcostal cells brown. Mesonotnm with four darker vittoe; 

Ihisterior margin of abdominal segments paler; ninth tcrgite short, in- 
ei.si'd in the middle. Wings hyaline, anterior margin of anal cell 
fuscous, the whitish line before tlie stigma which extends into the 
base of the fourth posterior cell, very indistinct. Length 

l()-22mm peilucida Doane. 

clara jj Doane, Syn. 

Costal, subcostal and anterior margin of anal cells tinged with yellow. 
MesonoUim witli three dark \ itla’: lateral and posterior margins of 
abdominal s(‘gments paler; hypopygium small, ninth tergite with 
dee[) crescent -shai)ed incision, ninth stemite with deep U-shaped 
incision, which euntains two long, tumid appendages. The white 
spot before the stigma reache.s the extreme base of the fourth posterior 
cell. Length 20-27mm inermis Doane. 

104. Alnluinen with tliree dark, luscfnis stripes, valves of ovipositor short, 

Iilade-like 105 

Alulominnl stripes, if anv, faint; if distinct, but one dorsal stripe 106 

105. Pos teriur margin of ninth tergite with a short, rather broad, two pointed 

process, posterior margin of eight stemite with fringe of yellow hair 
and two strong, curved reddish bristles; ninth stemite with median 
depression, in which lie the tips of two short appendages; the white 
spot l.H-fore the stigma reaches the posterior border of the discal 
cell, Length, 15-lSmm me^aura Doane. 


* Probably the male of cunctans Say., and according to Osten Sacken, syn- 
onymous. 

fOriginal description says, “tcrgite," evidently a misprint. 

|Xot infre(juently the space before or surrounding the stigma is paler than 
the general color of the wing. 

§Antennne of T. dura not described by its author, 
jjProf. Doane does not mention the antennae. 
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Posterior margin of ninth tergite with a small olv.!;.; h „;r -•a-.h i-, 
emargination, the exU'rnal posleriirr aiigh-s rxO'a ! ,{■ la ‘’itni .1 
hornlike processes, ninth siernite nearlv 1 

bearing on each lateral postern'r angle an'in.-nrv.',!, cViw; v. V.' 

The white SjKit scarcely reaches the extreme base i.i l:jt- i. iii t'a •> *, '-h.’- 
cell. Length rJinnV ’ ' I’-'eM.ns ] 

106. Thoracic viitm and <lorsal stripe ct' abdiciteti liistii,. !; !()' een 

. . , , . , l':nii:h,irnis Mug 

Ihoracie vitlte obsnlete or indistinct. ip; 

107. Joint.s of tlrigelliim hiseous, yellow at tlie base; a !r.ii: .\-< r .e la i In-- 

before the po.stcrior margin of the alslominal s. gme-nt.n ai ..h 
with lateral fuseons stripe; white ante-stigmal sp-t vrr\ di',ii!ic; Im 
extends a.s a very faint line to discal eell. .\imh tergite < ni.i ha! 
posterior margin slightly einarginaie in the ini^i.lle with !w« ( i-mial 
digitiform proces.ses; ninth sternite small; pKiiral sutnre 

Length 12-1<S mm /c/e;rc< hi ‘ Loew 

Joints of Hagellum yellow, I'nseous at the base; abdominal :<gmeiii : 
without transverse striae before the ])osterior margin; lah r.d' angli* 
of eight sternite with a single (jr a iK iieil of two op three Seia-; later.il 
angle of ninth tergiie ending into a sharp ]ioiiii [OS 

lOS, Thoracic vittm ob.solete; [josterior margin of abdominal ■.egiiieiits gray; 
the white ante-stigmal S[)ot does not ci ler the fomih posterior eeil. 
Length 15 mm. (o^). Ninth sternite einarginaie, the emargin.-.hon 

containing two [lenduluus ])roccsses (riinsiui uhi Uo.me 

Thoracic vittie not obsolete, timugh indistinct; ]jostcr:"r margin of 
abdominal .segments not [laler 109 

109. The white antc-.stignial sjx;! does not reach the posteiinr ni,ir>pn of the 

discal cell. .Ninth sternite as in translncida, no white spot bi-vond 

the stigma. Length 16 mni, (m). Ib-atu' 

The white ante-stigmal spot extern Is into the ba.se ef the foiinli pos. 
terior cell. Ninth sternite a.s in transhuada; a white spot la-yon. 1 tlie 
stigma. Length 1.5-17 mm luspiiinfn iJti.me 

110. Yellowish species Ill 

Brownish-yellow specie.? 124 

Grayish or fuscous sjx'cics 129 

Blackish species (.Northern) .142 

111. The ante-stigmal spot d(jcs not extentl into the discal rell. Mesen-tiinn 

with three broad, dark brown vit tap abdomen i riviMatc; <-iglit sicr* 
nite produced and narrowed [>o.st(Tiorly; ninth tcrgilc viry small, 
produced into two blunt processes ;)(jSt(Tiorly ; ninth sieniitr l.trgc, 
lateral angle.? produced into long, tapering, twisted, hornlike pro- 
cesses. Length 13-14 mm slreploicra Doanc 

The ante-stigmal spot extends into cir .across the disr.al cell. 112 

112. Posterior margin of some or all aiidominal segments paler 113 

Posterior margin of abdominal segments not [ailer 113 

113. Posterior margin of all the segments paler 

Some segments without pale posterior margin — 117 

114. Abdomen with three well marked brown strijjcs, ,\li-son<jtmn with five 

'brown lines; joint.s of llagellum brown, dark(r at tlie na.c; lati-ral 
angles of eight sternite with two incur\'ed re'ldish bri-ll'-s; ninth 
tergite with deep broad, crescent-shaped ini i hon; nintli .st<-n'ntr wiiii 
deep V-shapod incision, below’ whic'n is a whili.sli. oval pri.r r so wjng'. 
hyaline ante-stigmal spot very indi.stinct, but reaches the ti.a-a* oi the 

fourth posterior cell. Length 18-22 mm. .....htsdosa Uoane 

Abdomen yellow, darker posteriorly but without .ongituoiiird .stripes; 

flagellum brown; ninth tergite with deep \ -shatwd iiK Jsion .ibi 

Abdomen reddish yello-.v, three indistinct stripes. 7 . . :mella!a, I i.b 
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115, Abtlominal segments 6-8 mostly black. Mesonotum trivittate; ninth 
stemitc with deep incision, containing a pair of yellow appendages; 
wings hyaline, a faint brown spot over origin of praefurca, ante-stig- 
mal spot l)roa(l, distinct, reaches base of fourth and side of fifth pos- 


terior cell. Length 15-20 mm relusa Doane 

Abdominal segments 6-8 not black 116 


116. Mesonotal .slriiX'S and antc-stigmal spot distinct. Eighth stemite very 

large with median, rectangular projection of the posterior margin: 
ninth stemite with deep U-shaped incision, containing a long, rather 
broad tumid process: pleural plates distinct; fifth vein narrowly bor- 
dered with brown. Length (cf ) 22 mm .spatha Doane 

Mesonotal strijjrs and antc-stigmal spot very indistinct. Eighth sternite 
long, narrowed posteriorly; posterior margin of ninth sternite with 
two processes, exich bearing a tuft of hair, l.ateral margins with two 
, pairs of appendages, [length (o”) 12 mm spltndens Doane 

117. Aiite-stigmal spfit extends to posterior margin of wing; posterior mar- 

gin of abd(jininal segments 1-7 pale yellow. Joints of ilagellum brown, 
yellow at the base. Mesonotum with three broad, redtiish brown 
strii)es. Abdomen trivittatt‘, segments 8-9 wholly brown. Wings 

nearly hyaline. Length ( 9 ) 20 mm _ _ . . . , .albofascia Doane 

Ante-stlgrnal spot does not re;u‘h the posterior margin of wing. Abdo- 
men with three stripes, posterior margin of segments 4-8 white; ninth 
tergite witli deep, median imj>ressi()ii bearing at its end a rather 
liroad, sharp pointed process; ninth .sternite with deep, white bor- 
dered imdsion which contains two jjcndulons appendages. Wings 
hyaline, a whitish sfuU; lieyond the stigma and two whitish, indistinct 
Streaks just l)ohind the sixth longitudinal vein. Length (o^) 19 mm. 

(ilbocincfa Doane 

118. A whitish spot beyond the stigma, joints of Ilagellum darker at the 

base; three l)roa(l mesonotal stripes; three indistinct abdominal 
stripe.s; lateral angles (>f eight stemite with a pair of rather broad 
appen<lagcs; ninth tergite thick swollen with median shallow furrow, 
posterior margin produced eac'li side into a Idunt, swollen process, 
det'plv emargmate between the processes; ninth sternite with rounded 
incisiem whicii is filled by two long triangular appendages. Wings 
hyaline; the unte-sligmal spot exten<ls into the base of tlie fourth 

p<isterior cell. Length 21 mm. (o^j hirsitta Doane 

Without whitish spot l)cyond the stigma.... 119 

119. Mesonotal vittic obsolete or very faint; abdominal stripes and ante- 

stigmal spots ill defined or indistinct 120 

Ante-stigmal .spots at least distinct 121 

120. Larger, 18-20 mm., thoni.x yellow, shining, no stripes. Flagellum 

brown; ])oslerior margin of eight sternite* with two tufts of long hair; 
hypopygium large; ])osterior margin of ninth tergite with slight 
inedian incision, lateral angles produced into short, slender acute 
pioints; ninth sternite with rather deep incision containing a pair of 

short appendage.s. Wings liyaline.... lucida Doane 

Smaller. 12-13 mm. Flagellum brown; thorax not sliining, stripes very 
faint brownish. Ninth tergite nearly completely. divided, each side 
terminating into a iK.)int, bent at right angle to uoper surface. Ninth 
sternite loiig, posterior margin with two small processes, each bear- 
ing a tuft of hair. Wings hyaline lamellata Doane 

121. Abdomen with three black stripes; ante-s; igmal spot distinct: flagellum 

dark fuscous • ; • 

Abdomen without .such stripes; thoracic stripes very faint; ante-stig- 
mal spot distinct extending to base of fourth basal cell 123 


'in the description it says “tergite,” no doubt by misprint. 
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i.f .t!.;!, nn- 
y lUr-ium 

1. u.(!i 

;ii(; I)o. 
! 1 U‘ 
ii>1 ; 


122. Ante-.stip«Upot «ten,1s im.. th,> has,-.. ,.( ,)k- i., an-l 

ce s, on, or two irrop.lar whitisl, hyaln.o ,„ai 

cells. Mesonoturn With tour Krown iims; jiiistrn"r ' ' 

mal segments gray; ninth tergile short. .livitU-,** 
ncision; ninth steniitc with tloen. inotli:in iiu-* 
grayish tinge. Length 1,>2’) nun, ‘ , 

Ante-stigmal spots extends into fourth postenor'o. i! ..'ulv 
spots in anal ami axillary cells. Mesonoial vo y' 

ninth torgite rather short, 'with deep liroad. V-sli.vK-d r:n,ir.-n 

ninth stermte with triangular (-tnargination, i);,' atitei--..r(-i).l’ 
which i.s almost circular; eight stenuir wiih neo'lv etu-.inr’ r 
dislinet. Length l;Ms uuu /muYO-a ho 

123. Joints of tlagellum lighth brown, darker at the bao - . ighih stenuO' m-t 

emarginate Ninth tergite with median lurr.av. lutmaramd'e-: 
slightly produced; ninth steriiite divided hv a radar u;de nirudYau- 
ous portion po.sterior margin with a ].air dt tw-. ;huled .ipuendaers 

Wings hyahne. Length 12 mm /ro'a .-/j' | 

Joints of ‘tiagelluni fuscou.s; eighth steriiite with slmlh w. broad r-uiided 
incision. Hypopygium large, ninth tergite r,f -j 
rowly cmarginate in the middle, apieid margi' 
slightly cmarginate; ninlli sternite widely and \ 
ate, with a liroad, subtriangular proeess e.u h 


«d- r.itc a-ngt !!, nar* 

'■) eaeh si-ie \ery 
v)’ doi-plv em.irgin- 
Y. 1,1 Ilglll |S 11)11). 

l.ld.i 


I Pi 


■ -Its 


124. Posterior margin of afidominal segments paler. . . . IJ.) 

Posterior margin of abdominal segments not paler; .ahd-mK n more .-r ]evi 

distinctly trivittate ' 

125. Mesonotuin yelhiwi.sh with three bro.-ai brown - fri’) 

vitta of alxhjmen broad; ])osi<Tior margin '1 eig! 
median sliort projections; median third <<\ ti!nt:i 
brown, witli l)roa<l, deep incision auf] me.tiaii di i 
nite with very broad, dce]> L-shaiied inei'aou, I;,' 
pair of short proei'sscs; pleural plates distinct. 
two pointed process; ante-stigmal sj-ot mdi -tiia' 
the liase of the fourth i»ostcrior cell, l.engili li-)l 
strepfocerii Doanc, see under 111. 
impudicti Dfsane, see up.jcr 122. 
fnli'iuodus lh;anc, see unrler IKK 
(ilbicinclfi Doane. .see under 117. 

126. Mesonolum with four brown strijv.s; eight st < hup ; 

ginate; with a rather broad, elongaP d nmn-i ti;-:.' 
short, diedded by a deep \’-;dia]H'd iucirdon; uiiith 
deeply incised, lateral margin ^vitli long, sh n ■» 

Ante-stigmal spot broken, e.xtends into base <.[ i-, 

Length 19 mm. (/;. 

Mesonolum with three tjr five lii'own stripe^ -u !; 
emarginatc at apex; ninth stcTiiilc deeply di.i'i'- h 

127. Ninth tergite small, bi-emarginate at the ajtex. .M- 

brown stripes; scutellum yellow with na di.-ui ’uo 
tion of ninth stemite filled witfi two a|jpend:j.g< .a < 
a pair of backward lirojccting claws. Win;'. :i 
brownish tint, stigma inconspii uoits; ante- ’ie.; 
extends into Llic liasc of the fourth jj'r.>l.t. rior i ■•]]. 

Ninth tergite broadly or deeply cmarginate; a;)’*:- .t 
the ba.se of the fourth posterior cell., 

128. Mesonotum with three broad, brown strin^a an'. 

tinct; abdominal stripes imlisiinct. Euiargiu.ita.n ,i eighth stermte 
very broad, rounded; po.sterior m.argin of runt;) o rgiic wa'h oroad and 
shallow' eniarg ilia tion, the latter with yclh.-w (."-rdcr _and_ P'.aring in 
the middle a pair of blacki.sh, triangular teeth; e:n.irg!nation of ninlli 
stemite U-sbaped ami containing a pair of tumid .-ipp- nd.age J/.ngtii 
((f) 16 mm iy/vtco/'J Do; 


rm P' \\ )l II I wo 
i'- yi-lln-.v, rest 
■•n: niiii!) -.ler- 
wit!) .1 
-d mo- ;i I.-ng. 

' |i no I icaeij 
Off Dfj.iiic 


i:< ccl. :;r ,1 ir- 

1 ]-; mni'i t- rgitu 
rniP- r-long.'itr-d, 
,<-m!-.d pio<eH. 
i p-:.P ri'.r r-li. 

pefipfits Oo.fue 

; > u’iit .’■ mite 

127 

>1 urn wll ii ! lireu 
lui« ; < uiargina- 
( 1< rmmalnig m 

iue whh 'lii'lit 
p'/t. ‘U-tiiiel, 

ngtii IS- 27 mm. 
pltiituoruia Doane 

la! spot r-a< hea 

12S 

gma] sj/ot 'lis- 
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Mcsonotum cinereous, with three median Ijrown lines and two lateral, 
broader tirown stripes; ante-stigmal spot very faint. Emargination 
of eight slernit(! very .slight, rounded; emargination of ninth tergite 
very deej), V'’-shapeil, latercj-posterior (ingles sharp-pointed; lower 
angle of pleural plates ijroduced into a siiort, blunt point. Length 


12-15 mm hiuncus IDoane 

12fb Posterior margin of abdominal segments paler 130 

Posterior margin of abdominal segments not paler . .137* 

130, With whitish spot beyond the .stigma 131 

Without such a sp(jit 133 


131. Ante-stigmjil spot extends through discal, fourth and fifth posterior cells 

to the posterior margin of the wing. Mcsonotum cinereous with five 
brown stripes; three abdominal stripes, lateral one broader, base of 
first segmimi whitish; (‘ight stemite produced, slightly emarginate 
at the atK.“x; ninth tergite small with broad, V-shape*d emargination 
bordered posteriorly by a yellowish, less coriaceous margin; ninth 
sternite deeply divided, lateral margin angulated in such a way, that 
the emargination is widest at the liase and narrowx'd about the middle. 

Length 12-M mm ' iisitata Doane 

Anle-stigmal spot does nrit reach the posterior margin; thorax trivittate. 132 

132. Mesonotum light browm; abdomen with three longitudinal, brown 

stripes. P(»sterior margin of eight sti-rnite broadly emarginate, the 
posterior margin with a fringe of thick, long, yellow hair; ninth tergite 
with narrow, median incision; posterior margin of ninth stemite 
whitish with deep median incision, on each side of which are two 
small appendages. Ante-stigmal spot indistinct, extends into the 
base of the fourth posterior cell, discal cell four times as long as wide. 

Length 13-14 mm barbata Doane 

Thorax gray; abdomen without longitudinal stripes. Scutellum dark 
yellow; eighth sternite simple, not emarginate; hypopygium small, 
somewhat compressed laterally, ninth tergite small with V-shaped 
emargination; ninth steniile widely and very deeply divided and 
from the base of the emargination arises a median, digitiform, hairy 
process, directed horizontally backwards. Wings yellowish hyaline, 
veins brown, the ante-stigmal spot is inconspicuous and extends into 

the base of the fourth posterior cell. Length 10-14 inm. 

aropezoidi’s Johnson 


133. Eighth stemite deeply divided; abdomen with three stripes 133 

Eighth stemite not emarginate 135 


134. The lateral margins of the eight tergite end in long, slender processes; 

a broad blunt process arises from the base of the emargination. Meso- 
notum w'ith four brown .stripes; abdominal stripes indistinct; ninth 
tergite terminates in two short, median blunt processes; ninth stemite 
with deep U-shaped incision, The ante-stigmal spot distinct, inter- 
rupted at the praefurca, extends into the base of the fourth posterior 

cell. Length 15 mm calcarata Doane 

Lateral margins of eighth stemite do not end in long processes; from the 
emargination arise two tufts of hair; ninth stemite deeply incised 135 

135, Mesonotum with four distinct stripes; ninth tergite with broad, shallow 

emargination. Abdominal stripes indistinct anteriorly, lateral 
margins of segments gray. Ante-stigmal spot extends into the base 

of the fourth posterior cell. Length 15-21 mm. aeqwilis Doane 

Mesonotum with three brown stripes; ninth tergite with broad, deep 
V’-sliaped incision. Abdominal stripes more distinct; ninth stemite 
with broad, deep depression; pleural suture very short. Ante-stig- 
mal spot indistinct, extends into the base of the fourth posterior cell. 
Length 9 mm. (cT) alia Doane 


•Except fulvinodus, see under 140. 
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136. Wesonotum with three broad stripe, i>osterior *■! c 

with two short acute processes; {Kistcnor "i icihImi i coi. 

narrow median and two hn^ailer eiesceiit shapetl iarc-iuus; afnih 
nite with deep L-shaixsl incision, eonlainin^ two tuniid .ippcre 
Anle-stiginal spot indistmet. not enteriipit the t. ni-th post.-re r 

Length (o') la mm, 

Mesonotum with four, rather broad stripes; eiglith s!< rmte wit !i .i ui 
rather broad process. Ninth tergite shvn't, im -iv ! ui the ni 
ninth Stcniitc with deep and rather broiei !nei>!..n. Wing': li', 
costal, subcostal and the anteri''r margin of tin- .,n;d cells and 
ma, brown; ante-.stigmal spot indistini't, extends mto the ba-.e i 

fourth posterior eedl. Length 16-22 imn (/-jraD. 

petluiidii l)t>ane. tSe<- ah^in 


Small, lOnim., general reddish-brown color; thor; 
Posterior margin of segments and last three - 
dark brown. Wing.s light brown, veins dark bn 
reaches the poslcTior side of the dis«'al cell , 
Generally hirger species, eolor fu.seous or grav. 
Whitish streaks in anal, axillary and 2-.') posUTii': 
on basal transverse vein. MesoiKUuin with four 
three rather indistinet lines; posterior margin oi 
small a])pemdage, Lateral angk' with .a pair < 
ninth tergite ending in two ratlier aent(‘ jn'in 
tinted, ante-stigmal s])ot extends into [tase <*f !' 

posterior cells. Lengtli 19-22 mm 

Wings without wliilisli streaks, no fnseous sjioi 


ies- stripes ulisnlrtiV* 
rg'iienis i-f .tbd"!nen 
wn; aiite-siigni.d sp«»t 

lolinsi'ii 

. l.ls 

' I ' !ls; .1 lu'< oii'^ .pot 
■tripes; abd' >nien wit h 
ciidit ‘,ti rm!i- with a 
>t huger appeiidagt s; 

\Ving> bitiwmsh 
null and • tde <>1 tiflli 

unhitt(!‘i Doaiii’ 
I'M basal transverse 


139. Eighth sternite incised 

Eighth sternite not incised; ninth tergne and mmij . u rmte tie- 1 

140. No white spot beyond the stigma: nititli tergite w:;!t iW’. -maf 

shaped incisions. Jlr^uvn; me.soiioinm with threi- !.n>ad 1-ro' 
scutcllum and mettinoium with narrow brown bin ; abdonu ii 
lateral rhargin of tlie emarginatinn ot tlieeighili -•o rniie wit ii a ] 
broad, two pointed appendages; nmlti ^lernIte di\:d'd. |io.i,r:t 
cral angles with a pair of elongated a]ip<'iioag< which ai'.i: 
provided with a riair of slender, long, twi‘-ted ,iiid petidul"’ 
ages. Wings with lirownish tinge, ante-stigmal pot exten- 
base of the fourth ijosierior eel!. la iigth aan. 

A white spot beyond the stigma, pe-slcrior tn.argm mnl:! t- 
Y-shaped incision. .Me-amotiim with ilipr brxwn ‘.iiip< 
which is divided by a grtiy bne: abdomen iriv:’. a'e. po-ter 
of segments yellowish; ninth sterntte_wil]i ^r'oii b-t mu-m! 
ing a pair of whili.sh appendage-.s. Wings h;e.'il;ij* . .ano- o 
very faint, broken, exl'-nds into base of lonr::i j.'-ocre.r i ■ i 
12 mm ; ' 

141. Gray, me.sonotum with three vilta; the me'nan moi tm.t,^ 

yellow line from transverse .suture to base '-i .i,. .-a,,, .i. attj 

gin of segments of the lalicr ]jahT. Hypop^ f,,an, n.-nb ' 

line, with slight grayi.sh tinge, verv faint bgu’a r 'r* . in 

the cells, stigma surrounded by an indisiiii'. > fe i moim 

incompletely connected with a whitislt spot, m it.i .j.ee 

cell. Length 10-14 mm, ■ 

Fuscous; mesonotum with live, rather bro.e. •."rijx'...,^ j.io i.ii 
nected anteriorly; alidomen irivittate; <'u:])i 
margin bearing two pairs of aijpcndages: h;>po]>, gia.n larg 
of ninth sternite contains a pai^* of rat.m;r i"ng. 
tumid, pendulous appendages. Wings uit.i i-gal mToa!^ 
ante-stigmal spot ixtends into base ol lonrMi posuTior < »■, 
14-17 mm 

*No stripes mentioned in the description, 
tShould have been included under 125. 
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142. 

m. 


141. 

145. 

14G. 

147. 


Antennx long, reach base of third abdominal segment (o”); front and 

occiput with median black line 143 

Antcnnjc of male do not reach beyond the base of the abdomen; front 
and occijjut without median Idack line 144 


Jr>ints of flagellum of male very slightly constricted in the middle, three 
mesonolal vitUe, margined with black; abdomen with black stripe 
each side. A yellow stripe extends from below the hum mis to base 
of wing and scuttdlum; margins of median thoracic vittae widely 
diverging anteriorly; margin and lower side of scutellum yellowish; 
hypopygiutn largt'; eighth sternite with black hair; posterior margin 
of ninth tergite with a [>air tjf conical, hitmt jjroeesses. Wings pale 
gray, the anie-stgimal spot not connected with the discal spot; a spot 

beyond the stigma. Length 14-18 mm slri^ata Coq 

Joints 4-7 (jf ni;de flagellum, strrmgly constricted in the middle; lateral 
villa* of iiK-sothorax obsolete, the nK’dian stripe gray, bordered with 
Idnck; Abdomen sparsely clothed with short, pale yellow hair, 
yellow with median black vitta; hy]>upygium rather small, eighth 
.sternite with sparse, short yelh)wish liair; ninth tergite witliout api.cal 
processes. White .spots of wing indistinct. Length 11-13 (cf) to 

15-19 { 9 ) mm cineracea Coq 

'I'horax with many short white hairs on its dorsum; wing spots rather 
distinct. Abdomen black, thinly covered with short, pale yellowish 
hair; l)a.se of ventral surface at least, and sometimes the hind margin 
r)f some of the segments, yellow; ventral surface of eightli sternite with 
Itale yellow hair; hypopygluni and wing-spots similar to strigata. 

Length 12-1,') mm..< tenebrasa Coq 

Thorax without white hairs, wing spots indistinct. Mcsonotal vittae 
black. Abdomen blaek. hind margins of segments, except the first, 
and lateral margins yi'llow, sparsely covered with very short, yel- 
lowish hair; hy])Oi)ygium small; hind margin of ninth tergite desti- 


tute of processes. Leiigtli 14 mm. (a"*) ^elida Coq 

Ftiscons species 146 

Colored otherwi.se 149 


Abdomen striped 147 

Abdomen without longitudinal stripes, posterior margin of abdominal 

segments paler* 148 

Posterior margin of abdominal segments not paler, the three longitu- 
dinal stripes black. Mesonotum with six brown lines, the median 
stripes broad, laterals narrow. Eighth sternite with two deep folds or 
depressions; posterior margin of ninth tergite with two very small 
points: ninth sternite with median, wdiitish line, lateral angles with 
long, slender processes; wings hyaline, one or two indistinct, 
whitish peristigmal spots and a similar spot in the discal cell. Length 

12 mm. (o’) stalactoides jDoane 

Posterior margin of abdominal segments paler, dorsal stripe paler. 
Antenna* wholly brown; mesonotum gray, three very broad fuscous 
vitta?; lateral margin of abdominal segments paler; hypopygium 
small, ninth tergite with median, short rectangular process, the lat- 
eral angles of which are produced into sharp, bla,ck points; ninth 
sternite deeply and narrowly incised; wings with brownish tinge, 
middle portion somewhat whitish-hyaline; ante-stigmal spot indis- 
tinct. Length 14 mm. (cT) diluta Doane 


*Posterior margin of abdominal segments very indistinctly paler in dejecta 
Fab. 

t Appears closely allied to cineracea, Coq. 
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Antennce wholly fuscous; nifsonoiu! \ itt.c iua 
scarcely visible except at tlie si<ies; flight ss 
ginate; ninth tergite with two btuMi 

sternite with deep V-shaped incision. Uhnes 
10-12 mm ' 


Antennae brown, l>asal joints yellowish; niesoni.tu;;! with lour 
stripes, not margined. Alu|i>inen bn-wn, iKi.sal .. .ysirn’s w 
eight steniile very large, very slighilv < L.t. r d 

with irregular shaped a])])envlagfs: iiuith lore,-.!'' he go. tis- ! 
angles produced into long, .soinrwhal euiwa'd, ’-.rehke pr-t 
w'hich are eoneavi' within; [jmsI, jji -i- iiiaygiu bi iw-'n ilir t pr.^ 
with two acute, triangular teeth; ninth :.ienh'.e .;r, idi di hv .i 
broad membranoit.s de]>ression; ]denr,d. phite-. i. \V)!;p 

line. Length 17 mm. ij‘) 

149. Head and thorax yellow. Joints oi !l;,yell\im me .-'tfi.d 

very faint. Abdunum yellow at liase brownish p..si, i eie.i.? 
nite produced; narrowed iioslerioi ly, wiili 1 1 \\ , broad em.i 
tion, lateral angles with a jiairuf eonie.al proei _ !„•;(, mg .( | 
long, ciirvt'd bristles; ninth tergite with deep medi.m !uri<o\ , ]-r 
margin with a piair of sheirt. broad, blunt teeih. ninth :-.teniii' 
deep, shield-shape<i inc ision tlie sides of wdiieh bi .ar ,a ii.air o; 
angular plates. Wings hyaline, siigrna indi-^tntet. brown; rmteei’g- 

mal spot faint, r.englli IS mm, ( hn 

Head and thorax nut yellow, 

150. Head and thorax shining blnek. .■\nlenn.{' wlioHy bhu l;; thot.i? 

gined wdth yellow; abdomen shining, si<les .and p^.-teri'-r niaiy 
segments yellow, (dghll: sternite rvl emargni.ati', )iyp<>pygi'im 
ninth tergite .small, .short and alniosi lonee.ale.] by tlie lei! 
upper appendages: ninth sternite with sniurr-bhe nu iMon, th 
terior margin emurginate. Wings ]i:ile brown, ante-^tuttna 

small but distinct. Length 9-U» mm '/><) 

Head and thorax not shining bl.ack _ 

151. Head subfuscous, thorax paler; antenna; yellowi; hd.rown, base of 

lar joints black. Lateral and po.sterior inarKin of ab<!onmi:i 
ments paler; hy])opyginm small. \\ ings ji.ah -brownn.h. stigm 
colorous, antc-stigmal spot not very distittet. laiigtli l.f mm 


Head and thorax ferruginous. 

152. Southern species; legs very long, thorax invi 
abdominal segments jialer. Lenglli 10 tnm. 


ante-^t upnal s]>ot 

sfu rntix O, S, 



row II, base of fl.agel- 
■of abdoumia] 
nvimdi. 'itigni.'i iiiji- 
I iigtli l.'f mm 

JtmhfiiMl Laew* 

152 

po-ti rior margin of 
./)rr/eWi;i/>^'v Jolinson 
jtHjirs W.aiker ;-.yn 


Northern species; legs not unusually long. , - , i ' i 

Posterior margin of abdominal .segments ]ial< r; base ..t ai-'.oni.n not 
paler, the latter with broad dorsal stripe. Lengt n 2 \ mm. 

Base of abdomen pale, posterior margin of srgnumN not, or nmi-umi t y 

paler. Length lf>20 mm... ^ ■ , • . 

Joints of flagellum distinctly bicfdorous; yeli'-w;. ’! sprue. a- 

Joints of flagellum unicolorous ^ 

Large form; outer joints of nagellum lu.scous; iiimax witl) ' 

Posterior margin of abdominal .segimnts ]i.ia r. _ aig^-' pie <i y, 
irre^Iarly colorless behind the coshd l.order; ve.ns 

Very sSdl; ali the joints of the nagellum bi< ohrous. 

scarcely recognizable. Posterior T.* r!!I!^V--rb’^ri'er 


S mfusc^te, hypopygium small: mnth te^Ue 
separated from the side pieces l>> a distn.e_ . l ■ ci-rhih 

slightly emarginate; ninth sternite with V -shape an <uhtn 

sternite rounded posteriorly, pleural suture |.nsen , . 
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150. 


157. 


158. 


159. 


160. 


IGl. 


162. 


163, 


Color yellow, gray or fuscous 157 

Color l)lack: posterior margin of abdominal segments gray .164 

Basal joints of antenna: yellow 158 

Basal joints of antennje not yellow 161 

Yellowish species 159 

Fuscous species 160 

Antenna; long, more than half the length of the body, thorax vitiate. 
Abdomen brownish. Wings grayish, stigma pale brown. Length 

l-l nim disjuncta Walker 

Antennre less than half the length of the body; three vitta; of thorax as 
well as of the abdomen, faintly indicated; eighth .sternite extending up 
on the sides and much produced posteriorly, posterior margin roundeo, 
with lateral, membranous appendages; ninth tergite very large, 
posterior angle produced into a pair of thick, heavy, slightly curved 
horns, posterior margin with two broad, ilattened teeth; ninth ster- 
nite almost concealed by the eighth, posterior margin biemarginate. 
Wings hyaline, costal and subcostal cells and stigma with yellowish 

brown tinge. Length 17 mm. (o') sternata Doane 

Abdomen with broatl dorscal stripe, basal part of ninth stemite with 
prominent carina. Mesonotum with faint trace of two cinereous lines; 
posterior margin of abdominal segments gray; hypopygium small, 
posterior margin of ninth tergite with crescent shaped incision; ninth 
sternite with crescent shaper.! incision. Wings with brownish tinge, 
subcostal cell anrl stigma slightly darker brown. Length 13-16 mm. 

carimta Doane 

Abdomen with lateral and ventral stripes; ninth stemite not carinate. 
Mesonotum willi three indistinct vitUe; posterior inargin of abdominal 
segments paler; ninth sternite ending in twn short, blunt points; ninth 
stemite with rleep ineisiun, containing a pair of long, membranous 
appemlage.s. Wings with slight grayish tinge, stigma and veins brown 
the fifth posterior cell is not in contact with the discal cell. Length 

13-15 min S7ilphiirea Doane 

Gray species 162 

Fuscous s[)ccies 163 


Thoracic stripes margined; lateral and posterior margin of abdominal 
segments margined with yellowhsh. First antennal joint gray. Hj^po- 
pygium medium sized; ninth tergite large, convex, narrowed poster- 
iorly and terminating into a short, rounded process; ninth stemite 
very large, protuberant, narrowly divided, subcarinatc in its basal 
half, about the middle of the incision is a slight protuberance, densely 
covered with short hair; pleural suture nearly straight, evavescent 
posteriorly. Wings pale brownish, somewhat infuscate at the apex, 

^ veins_ and stigma brown. Length 8 mm. (o') ciwcM Loew 

Thoracic stripes not margined, lateral ones ill defined; abdomen with 
fuscous dorsal and ventral stripe. Head and thorax more or less 
clothed with pale, erect soft hairs. Hyiwpygium small. Wings with 

whitish tinge, veins and stigma brown. Length 9-13 mm besselsi 0. S. 

Head with two small, tumid processes just above the base of the anten- 
na;; abdomen with three dark fuscous stripes, posterior margin of seg- 
rnents paler. _ Mesonotum gray with five fuscous stri|)es. Hypopy- 
gium small, ninth tergite with U-shaped incision; ninth stemite with 
deep narrow incision. IVings with grayish tinge, somewhat darker 
along the veins and in the middle of the cells, stigma brown, praefurca 

short. Length 10-14 mm bUurberculaia Dosiis ■ 

Head without processes, dorsal abdominal stripe, if at all, very faint. 
Antennce rather long; mesonotum with rr.edian black line and two 
lateral indistinct, paler lines. Eighth tergite concealed except later- 
ally; h\^opygium very small, ninth tergite with wide, crescent shaped 
incision ; ninth stemite with lateral appendages. Wings uniformly red* 
dish-browm, stigma concolorous, veins brown. Length 9-10 mm. ((f). 

illustris Doane 
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164. Abdomen with distinct, reddish brown do.rsal stripe, l.itrral nut-ms ,1 

segments not paler. *\li'.s(»nounn wiUi ihn'r ^x.iy im-.h m- 

indistinct. Hypopygium small, ninth icrgitc with a bi.,,..i h'.he .nu'uh 
side of the postoriur margin; ninth siernite with do, ;, n.on.w in. tsion 
with two pairs of broad appendages. Length inns, |)’o 

Abdomen not striped, lateral margin of segtnents grav, Head ami nn--.- 
notum velvety black, latter with four rather indistuiei -ravndi lines 
Hypopygium small but rather long, ninth terglte det-dy ineued; isintli 
stemite t\ith very deep, broad ineision. Wings wiili grayish tinge 
stigma brotvn, veins brown, except at base of dis.-al and seend snh- 
marginal cell where they are white. Length mm., icnuulii He 

165. Wongs of the male normaily <k’Vi‘lo{)od. 

Wings of both sexes* reduced in size or nKliinentar\' 

166. Wings of female about one half the size of tliose <if the male. Urowm-.in 

yellow; basal three joints of aiitenmc yellow, remainder ilark brown; 
mesonotum vittate; abdomen with three darker sir:i'e>; eighth sterniie 
somewhat ere, scent shaped, lateral margin wltli snbtriangnlar append- 
ages; posterior margin of ninth tergit- somewhat rreseent r.h.aju-d; 
ninth sternitc almost divided by a deep narrow, I’-shapisi nn immu; 
pleural plates present. W'ing.s hyaline willi sm.'kv tmge; .1 whito-h, 
antc-stigmal spot extends into tlie base of the fourtii ri'T eell; .( 
whitish spot beyond the .stigma. I.eng’h mva,; of wingo m.ale 

18 mm., female ID mm . I )- 

Wongs of female mtu'h more n-dueed .o»j/;/,ad 1 

167. Wings greatly reduced in size but retaining tlu' wing-f"rin; l-t> mm. h-ng 

Wings reduced to mere irregular shaped pads, h s-; tlnm one liali tin- 
length of the halters, : 

168. Brownish yellow, thorax liglU yellow, slripi's yt-lh.w o.in n iudi-.tmi t ■. 

Antennal brown, basal joints yellow; abdomen uith d'a'-.-i!, l.-iti r.al and 
ventral stripes; eighth sterniie with liroad, sh.in'.w ui'-dnni im i -ion. 
lateral margin with broad snbtriangnlar ])l.aO :.; nnitli ti rgili- with 
broad, circular incision with two vhi.ri, median iriangnlar pi ' .,1 
Wings (list,orte<L xarialdc' in .size, vt ins erowdi--!. la-nglh. nialo, 
15 mm.; wing 5-9 mm,; female, 22 nun.; wing .VH mm ; a 1 )■ 

Cinereous, thorax cinereous wiili four rath.er ''ii'Md. br"Wii Pip' 

> Antennae brown, basal jinnts yelhov ; abdomen wii’i d'^r-.,!! and l-io r.il 
strijx’s. Wings much rcduei.'<l in size (?,i, lail httii' long- r th.u! in*' 
halters. Length 26 mm. ( 9 ;; 1 mm. _ % ;•/; r-,,o,/ I »< 

169. Brown; antenme wholly bfovn; iliorax with m m.ni 'hinor irgn; 

halters rather long and slender; al'domrn u oh m-i.td d-.r .al -tiipi ; 
hypopygium rather small, nintl; lergiie wiili UM'mui go-ov and v.Pli 
deep,' broad U-shaperl jneisn.'U eoiitaining -ivit li.inj lam. . 
ninth stemite almost congdetely divided, by a narrow \ - a-'p’"' 
incision. Length 4-6 mm f/a-ion I 

APPENDIX. 

The following two species were iifjt im lu^ietj jn the s\ ii')]) 

T. pralorum Kirby. , 

Head and thorax slate colored, tiv lattyr witn .i n - ^ 

fuscous, scape vellow. Abdomen wllow, w.th a in;.* dor:.<ii ‘tiip*. -^p' 
gium black. W'ings subfuscous, eloudci with white in th- maha on-- "t two luo 
spots near the anterior margin, stigma I'lao:, 21mm. 

Whngs of female not clouded with white, 
r. simulata Walk 9. 1 . m w ,1 . 1 .rwHP .,1 


<in'idn !♦'• 


j. > IT dirk, f ^ 

Fuscous, palpi and antenme Idack. the latter a.^oi 
thorax, fuscous, scape tawny, stripes indistinct, a'-i 
fuscous stripe. Wings hyaline with several brown 'p' 
the costa. 20mm. 

•Male of sylvestra not known. 
tSee under 37. 


t. one-haif th<- 
ieoner, 'lull t' - 
which ari: < 
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List an4 Bibliography of the North American species of the genus Tipula L. 
descrihofl since the publication of the Catalogue of the North American Diotera. 
by Prof. J. M. Aldrich. 

acutipleura Doanc. Annals Ent. Soc. of Amer,, Vol V, p. 42, San Diego, Cal. 
alhtmactila Doane. Annals Ent. Soc, of Amer., Vol V, p. ‘A. Arizona. 
alia Doane. Psyche, Vol. XV^III, p. 161, Keyport and Olympia, Wash. 
alia D<ianc. Annals Ent. Soc. of Amer., \'ol V, p. 44, Landes, Wyoming. 
aspersa Doane. Annals Ent. Soc. of Amer., Vol, V, p. 51. Pacific Grove, Cal. 
alrisumma Doane. Annals Ent. S(;c. of America, \h)l. p. 42. San Diego, Cal. 
hiarmala Doanc, Annals Ent. Soc. of Am., VVd, V, ]). .55. Keyport, Wash. 
hijalcala Doane. Annals Ent. Soc, of Am., \^ol. V, p, 55. San Diego, Cal. 
bimeus Doanc. Annals Ent. Soc. of Am., Vhjl. V, \k .58, Southern California. 
californica Doane. Annals Ent, Soc. of Amer., Vol, V, p. 49. Palo Alta, Cal. 
coloradetijiis P.sychc, Vol. XVIII, p. 164. Tabemash, Col. 

commiscifnlis Doane. Ann.ds Ent. vSoc. of Am., \\)l V, p. 61. 

Doane. jour. N. Y. Ent. Soc. IX, 121 (contaminata). 
cylindrata Df>ane. Annals Ent. Soc. of Am., Vol. p. 46. San Diego, Cal. 
derbyi Doane. Annals Ent. Soc. of Am., Vol. V, P. 47. Stanford University, Cal. 
fiavicoma Doane. Annals Ent. Soc. of Am., Vol. Y, p. 57. Montana. 

Jiavocauda Doanc, Annals Ent. Soc. of Am., Vol V, p, 60. San Diego, Cal. 
flavomarginata Doanc. Annals Ent. Soc. of Am., Vol. \', p. 4G. San Diego, Cal. 
fulvinodus Dnane. Annals Ent, Soc. of Am., Vol, \', p. 45. Grand Coulee, Wash. 
fulvilineata Doanc. Annals Ent. .Soc. of Am., Vol V. p. 61, 

Doane. Jour. N. Y. Ent, Soc., IX. 124 (graphica). 
incurva Doanc. Annals Ent. Soc. of Am.. Vol. V, p. 4,i Nebraska. 
jejum Johnson. Prof. Boston’Soc. Nat. History, Vol, XXXIV, p. 132. Wellesley, 
Mass., Riverton, N. J, 

madera IDoanc. Psyche. Vol. XVII I, p. 162. Carte Madera Creek, near Stan- 
ford Univcr.sity: Stanford University. 
marina Doane. Annals Ent. Soc. of Am., Vol. ji. 44. Palo Alta, Cal. 
neucomeri Doane. Psyche, Vol. XVIII, p. 1G3. Deer Park, Cal, 
nigroiorporis Duane. Annals Ent, Soc. of Am., \^ol. V, p. 45. San Diego, Cal. 
ocddentalis Doane. Annals Ent. Soc. of Am., Vol \’, p. 59, San Diego, Cal. 
olympia Doane. Annals lint. Soc. of Am., Vol. V, j). 61. 

Doanc. Jour. N. Y. Ent. Soc., IX, 115 (concinna). 
oropezoides Johnson, Psyche, Vol. XVIII, p. 131. North Adams, Mas.s.; Fram- 
ingham, Mass.; Hazclton, Pa. Dietz. 

Pacifica Doanc. Annals Ent. Soc. of Am., Vol. V*, p. 48. Deer Park, Placer Co,, 
'Cal. 

pellucida Doane. Annals Ent. Soc. of Am., Vol. V, p. 61. 

Doane. Jour. M Y. Ent. Soc., IX, 104 (clara). 
planicornia Doane. Annals Ent. Soc. of Am., Vol. V, p. 52. San Diego, Cal. 
pyramis Doane. Annals Ent. Soc. of Am.. Vol. V, p. 53. Pyramid Lake, Nevada. 
quaylii Doane. Psyche. Vol. XVI, p. 18. Yuba City, Cal. 
rohweri Doanc. P.syche. Vol XVI II, p, 1G5. Big Horn Co., Wyoming; East 
Bolter, Can. Dietz. 

rupicola Doane. Annals Ent. Soc. of Am., Vol. V, p. 50. Oak Creek Canon, 
Arizona. 

rusticola Doane. Annals Ent. Soc. of Am., Vol V, p. 47. San Diego, Cal. 
spatha Doane, Annals Ent. Soc. of Am., Vol. V, p. 59. Arizona. 
sternata Doane. Annals Ent. Soc. of Am., Vol, V, p. 56, Stanford University, 
California. 

$ubdula Johnson. Bull. Amer. Museum Nat. History, Vol. XXXII, p. 42. Ever- 
glade, Florida. 

sylvtsira Doane. Psyche, Vol. XVI, p. 18. Pacific Grove, California. 
sylvicola Doane. Annals Ent. Soc. of Am., Vol. V, p. 53. Keyport, Wash. 
lergata Doane. Annals Ent. Soc. of Am., Vol. V, p. 56. Pyramid Lake, Nevada. 
ungulata Doane. Annals Ent. Soc. of Am., Vol. V,‘p. 54, San Diego, Cal. 
vestigipennis Doane. Psyche, Vol. XV, p. 47. San Francisco, Stanford Uni- 
versity, California. 

viltatapennis Doane. Annals Ent. Soc. of Am., Vol. V, p. 61. 

Doane, Jour. N, Y. Ent. Soc, IX, 119 (albovittata). 

Williamsii Doane. Psyche, V^oh XVI, p. 14. San Francisco, Cal. 



SOME PEMPHIGIN^ ATTACKING SPECIES OF 
POPULUS IN COLORADO. 

Hy C. P. till [.Kui--, 

Thccabiu:s popii!i}no)ii!is RiK'v. 

This- species was (lescnl)e(l l>y Dr. RiUyw wIki it 

from Greeley, Colorado. an<l from .soutlu'ru Kansas. Ih- 
described the alate female of the second eericrafiori takru danm; 
Julvt and said that it always oecunvd solitary in ilu- yalls, 
The description fits the exam])les liiat we havo lakrn duritie 
the same month. 

Thomas in his Eighth Report as Stole Rntoimftooi^! of llUoois. 
page 205, copies Riley’s description, btit a<lds nothing to it, 
Oestland in his Synopsis of the AphididiC of Minnesiflo. pa.eo 
24; and Packard in his Forest Inserts, page liM, Ii<i thi> s]K'('irs, 
Cowen in Bulletin 51, Colorado Bx])enmrnt Station, pago 
IIG, listed this species as occurring at Fort ('ollins and Hoirh- 
kiss in Colorado, the latter place lieing on thc‘ w( stern slopi* of 
the Continental Divide. Cowcti also stated th.at only oin‘ 
louse seemed to reside in a gall. 

Hunter lists this species in his Aphididfc oj \(frlh A nirnrn. 

In the Journal of Economic Entomology for RMIti, jiagi- :D(i, 
the writer recorded what seemed to l)e this s[Kries infrsting 
the margins of the leaves of Populus trichorarpn at Rortl.iml, 
Oregon, and observed that there was but a single largo louse in 
each gall, all of which were liecoming wingcil, and that the 
young of these lice were migrating to the yonng k-aws as m>oii 
as born, where they were forming new galU for themselves. 

In 1910, t^e University of Nebraska ];ublished a manu- 
script on the “ AphidideC of Nebraska, whieh meluded 
this family prepared by the lamented Ihomas .aDhti W iiliann, 
which again copies the original description and extends the 
range of this species to Squaw Canon, Sioux County, Nebraska, 
and credits Professor Bruner willt recording the s]iccies in 
Idaho and Utah. 

Dr Edith M. Patch, in Bulletin 215 of the Maine Itxperi- 
ment Station (June 1913) has extended the hipitat of tins 
insect to the cotton woods of Maine, whi re sue has taken the 
galls and their inmates upon the leaves of Populus Msaimfcm. 


4«5 
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In this Bulletin Dr. Patch has evidently overlooked the funda- 
trix or stem-mother and her gall, and has described an apterous 
second generation female instead. 

The fundatrix of this species is undescribed and apparently 
has been unrecognized until the present year (1913). 

On June 4, 1010, Mr. L. C. Bragg took a leaf of Populus 
angustijolia bearing the fundatrix gall, but its identity was not 
suspected until the gall (Plate I, figure 1) was discovered by 
the writer the past summer and associated with the production 
of the galls at Manitou and Colorado Springs on June 25th, 
At these places the galls were taken just as the second generation 
lice were beginning to leave the galls, which they do soon after 
birth, to go in search of the very young tender leaves at the 
tips of the twigs, upon which they locate, one in a place, along 
a line about midway between the midrib of the leaf and one of 
its margins, on the under side. The small galls on the tender new 
leaves were first seen, and a search for the source of the lice pro- 
ducing them resulted in the discovery of one of the pocket-like galls 
containing the fundatrix and a few of her newly born young, on 
a full grown leaf well down on the stem. This quickly solved the 
mystery as to the source of the lice that were producing the 
galls on the tender new leaves. In the next two hours a hand- 
ful of these galls with their inmates were collected, and they 
were located in nearly every case by first finding the galls on 
the terminal leaves. At this time, most of the stem mothers 
had not begun to give birth to the young gall makers at Manitou. 

The fundatrix gall, Plate I, figure 1, is very similar to the 
somewhat smaller galls of the later generations, (figures 9 and 
10) averaging about 10 mm. in length, and is closed except for 
a narrow longitudinal slit opening below, which allows the young 
to escape as they are born. None of these young stay to feed 
with their mother in the gall. 

Description of Fundatrix, Plate I, figure 2. 

General color, slatey gray, due to a white powdery covering 
everywhere upon the surface of the body, \vithout cottony threads, or 
with a few, only, about the lateral and posterior margins of the body. 
Beneath the powder, the body is of a dull, yelloviish, olive green; head 
legs and aiitcnrux blackish; body about 3,50 long by 2.25 broad; antenna 
(figure 3), .52; hind tibia. .45. hind femm, .55; beak very short, not 
attaining the second pair of coxae; joints 3 and 5 of the antenna sub- 
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equal; joint 4 shortest ; joints 1 and 'J and 1 alnait tsjna] ; 1 and _ n-Ls du r 
about as long as joint ;>; pennanenl smi'^oria onh’, and ; lU'sc arr ninsait'd- 
cd \nth cilia. 

Described from specimens taken at Maniiini and ('nloraii<» 
Springs, Colorado, June 27), 1914, In’ the writer. 


Aiate Fundatrigenia. 

This seems undou1)tedly to be the fonn nriLMaaib’ dr>eniKd Iin- Dr, 
Riley, and is distingitished by the sc'iisttna ol ihr lin’rnn.i iti his ilraw- 
ing. Riley shows three transverse seiisoria nn Ifni's 1 and anil tins 
is the common number in the i^xampUs we lia\e Ivid mr stndv, winie 
in the later and smaller winged sexunara there ao' mnallv an senM>ri.i 
on joint 5 but the juTinanent one. < >n joint 4 Mie.nre I! there are ironi 
six to nine, usually seven or eight, sensoria i.re^nit end ilti’fe are iltree 
to four, usually three, on joint 4; two to tour or. loini d, I >111 u-mallv 
tlu'CC ; none but the pennanent sensorium on joint n, and a \\ell <]i-\tio])ed 
spine near the base of joint 4. Our examiiles dilier iroui !lio>e de .enl.rd 
by Riley by being somewhat larger, as indieated itv ilie .ilar exji.iii'c. 
which, in our exam]jlcs, varies little from ‘i mm.; and ni th«' loiiglli <>l 
the body, which, in our examples, measures Ironi t!. . o to .lOU, 

The Apterous Fundatrigenia. 

What I take to be this form ar(' light einnam.m brown m e..lor with 
head and tarsi black and with more or le.ss darkened anmnii.r and le^'s. 
Length, 3.00; width, 1.90; antenna, .00; liind leinora. .m; tibia, b.; 
beak verv short, not reaching the second ]>am ol exa*; joints 1 and 
and 4 and 5 of the antenna (figure O), sub-ecinal; i-nnl n haigesl; joint 
3 nearly as long as joint 0 without the s])ur; j.nni- 1 an<l 0 . swollen and 
somewhat bead-likc in apixiarance; i-ermaneni sensr,na with niu 
about their margins. 

Described from specimens taken in the footlnlls near hurt 
Collins from July 19th .to August 14th, and at Mtinilou .\iigust 


9th. , , . . . , ■ , 

On August 9th, I spent the day at Mamton studying tins 

louse. The mature galls that were occupied were rnme. 
inhabited in each case by one apterous tcnialc, pr,9,al.ly 
fundatrigenia; a few, G to 10, growing larv.c an( pup.r, an 
a small number of first instar lice ; some of the las 
to terminal leaves and forming now g^s just as the > m g 
from the stem-mothers did earlier in the season. ,ht p, rlly 

grown lice that were staying ITit'w^^^^ 

to be developing into winged individua s. i . ■ 

taken in former years and again this year, late in tlu, s<a,.on. 
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After about the 10th of August, these alate sexupara have been 
common in the galls at Boulder, Fort Collins and Manitou, 
being still common in the galls at the last named place as late 
as September 20th, when there were still many larvae and 
pupae. 

It is difficult to account for all the gall-mothers being 
apterous in August and September, when we thought that 
all we had noticed early in the season were winged or pupae 
and solitary in the galls. Probably the explanation is that 
the late part of the second generation, the young from the stem 
mother, were apterous and remained to give birth to the two 
forms that occur in the galls from about the last of July on 
through the summer. These apterous gall mothers are cer- 
tainly the parents of the alate forms (sexupara) that develop 
with them in the galls during August and September. The 
young larvm were still producing galls at Manitou, August 
9th and I found very young galls as late as September 20th 
at Manitou this year. 

Late Apterous Form. 

Doscril)C(i from specimens taken at Boulder, August 31, 1913, by 
L. C. Bragg, and at Manitou, September 20 by the writer. 

L‘pou some of the sprigs brought from Boulder young lice w^crc still 
locating on tender new leaves at the tips of the twigs for the formation 
of new galls, though on most of the twigs terminal buds had formed. 
Most of these galls contained a single apterous female that was readily 
distinguished from the other lice in the gall by its being more orange 
yellow in color. I found from eight to fifteen lice in each gall, staving 
with their apterous mothers. The fonner were in many instances, 
adult, and ahva>'s winged when fully grown, and were also all sexupara, 
1'hese gall nuithers were still giving birth to a tenv of the dark colored 
young that migrate from the parental gall to form nev' galls on the 
tender leaves. 

The adult apterous females in these galls wvre different from those 
found at Manitou and Boulder earlier in the year, by being much smaller 
and by having five jointed antennte (figure 7) instead of six in all of 
the many sjiecimens examined, the fourth joint being short and 
bead-like, and the entire antenna very much resembling the antenna of 
the fundatrix. The earlier fonn also showed a tendency to combine 
joints 3 and 4 and become o-jointed. Length of body, 1,80; antenna, 
.38; joint 3 as long as joint 5 with the spur; othenrise like the earlier 
fonn. 

Sexupara. 

Tiffs form is rather markedly different from the Fundatrigenia by 
being distinctly smaller by having few'er sensoria on the antennae 
(figure 5) and by having several lice living together in a gall along with 
the apterous mother just described. 
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Lenj^th of body. ITd to 2.00; winy. 2, 00; antrmi.i ^liyurr 0(i; 
sensoria: — joint 3. from 1 to 7. Imi nearly a]wa>x 0; iiw.n 2 n* I. but 
nearly always 3; joints o and 0 wiili jx'nnaiunt x'lisi.na culv; i<'iin 
slightly longer than 0, but not as long as jnini (» widi tiu- ^imr iiu'ludrti; 
joints 4 and 5 about e([U‘al pcnnaiiont si nsnria ciHaiad; M’liM'ria ('u 
short transverse lobes or ridges wliieh do not rsU eid urjrlv .n\>ui)d Uu' 
antennal joints; -spur on joint 3 rather weak. 

Sexuales. 

The alate scxupara Ix'gins giving birth t<i the ;.e\ual iitnn'. snun 
after lea\hng the galls. Tliosc' that eseaiied Irnia tlu' gelt-; eelleetrd 
August 31st, had given birth to inanv males :ii!d hniales 

in the breeding cage Sci.tteinher 1st, I he letnal's ate greeiitv!) v.\ eel-r 
and measure about .till in length; the males are ]':de vellMumti aitd 
measure about .bO in length; neither inoe be.ils wiili whteh in lake 
food; about 4 to o of each are born from mte leinale 

The fact that this species is on tlie cotton wtH^b from the 
time of formation of the stem mother gall t^arlv m tim snniiiu-r 
until the developemenl of tim scxupara, it seenis strongly pi«iba* 
blc that this species has no alternate liost jdani. The sexuales 
must be deposited upon tlie cottonwood e)r the Mem mother 
could hardly be upon the leaN'eso! these trees <‘ail> in the 


SrMMAKV ()]• IJMv 

From all the data that we have beam able lo gather m the 
present time it seems probable that the Itle lna<n-v ol tins si)e< les 

is about as follows: , ■ ,1 , 

The fundatrix hatches upon the coUmiwnnd m t he ep 
from eggs deposited upon these trees the pt( \iou.^ .i • i 
stem mothers locate I.etween tl-.c mi.lrib an.l the inarc.n ..I gie 
of the early developing le.aves and pn.due.- ainmnd diap, d 
similar to those that are produce-! on t y 
their descendants, later in the reason, l-nsn ' 
gall, the young escape almost as soon as ."in a ^ ,,vir"in 

tender new leaves, as did their niotlicr '"''''"ty 
and midrib, each louse being sohuu-y ^ ',.„,;,,,,iio-. 

shaped gall. Apparently the lice -) . ^ 

all become winged at first, it is .'later li.n' that are 

the galls, while a portion, . .'ve birth a iliird 

born, remain apterous, stay m tin ga s, iii'iih'-r, 
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and become winged sexupara, of which ten to twelve may be 
found in a single gall with the parent. These winged sexupara 
begin to emerge in the vicinity of Fort Collins about the first 
week of August and continue to emerge till the last of September 
and soon give brith to the sexual forms, 

The apterous females {jnndatrigenia or virgogenia), occur 
in leaf galls, at least from about July 17th to September 20th, 
a portion of their young also staying in the galls with them 
and becoming sexupara, and a portion migrating as soon 
as born to form new galls, as late as September 1st. If this 
interpretation is correct, the alate fundatrigenia in this species 
seems only to distribute the species from one tree to another, 
but we have no observations that fully confirms this hypothesis. 
The Galls. (Figures 1, 9, and 10.) 

Throughout the summer the galls are started upon the very 
tendercst young leaves only, by first instar lice which locate 
on the ventral surface of the leaves. There may be from one 
to a large number of these galls on the leaves, the entire surface 
of the leaf being included in gall development very often when 
the lice are abundant. The galls are paler green than the re- 
maing portions of the leaves; are long oval in general form; 
commonly C to 8 mm. in length, but may be as long as 10 mm., 
and always upon the upper or dorsal surface of the leaf. 

While it is common to find these galls abundant upon the 
narrow leaved cottonwood, Poptilus angustifolia, in Colorado, 
we have never taken one of these galls on any of the several 
varities of broadleaved cottonwooods which are more common. 
It is entirely possible, therefore, that the specimens recorded 
in this paper from other states may belong to a distinct species. 
The galls sent from California by Professor E. Bethel, George 
P. Weldon, and A. C. Maxson; from Maine by Doctor Edith 
M. Patch; from Michigan by Professor R. L. Pettit, and those 
taken by the writer at Portland, Oregon, were all from broad 
leaved cottonwoods. On the broad leaved cottonwoods, the 
galls are usually placed near the leaf margin so that the long 
diameter of the gall is parallel with the leaf margin.* 

*Since writing the above paper Mr. George M. List has collected additional 
material of this species for me at Manitou, on October 18th. Some of the galls 
taken on this date still contain the virgogenia and alate sexupara as described 
above and many sexual males and females. Probably it is only the belated sex- 
upara that deposit their sexual young in the galls. This completes the round 
of development on the cottonwood except for the egg stage, which doubtless 
occurs on this tree, also. 
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The specimens of this species in the colloetinn have hetai 
taken as follows, 

Fundatrix. 


Manitou, Colo,, 

0-25-13 

Populus angustifolia 

IV 

(blLtte 

Colorado Springs, Colo, 

G-25-13 

FnNDATRlGES[A 

C. IV 

CdUiio 

Horsetooth Mountain 

S-8-09 

Populus angustifolia 

M. .\ 

IVlluUT 

Spreckles, Cal. 

7-27-13 

^ freniontoi (V) 

{'. 

Max':-)]! 

Fort Collins, Colo. 

S-ll-12 

‘‘ anguslifolia 

L. C, 


Port Collins, Colo, 

S-1M3 


.. u 


Vanderbilt, Mich 


" candicans 

K. L. 

I’rllit 

Boulder, Colo. 

S-1^12 


I.. (', 


Sacramento, Cal, 

8-1-13 

frcniontci 

F. It 

thcl 

Horsetooth Mountain 

7-10-00 

angnistifolia 

M . 

1 ValunT 

Boulder, Colo. 

S-2.5-12 

L. 

BrrLi^g 

Manitou, Colo, 

S-0-13 


tv IV 

ruHi-m* 

Boulder, Colo. 

8-31-13 

.i 

I.. 

I^ragg 

Manitou, Colo. 

lO-lS-13 

Sexupara. 

C. M 

, ] A>i 

Manitou, Colo. 

8-0-13 

Populus ang\i,stif(di;t 

r. V. 

(bllotti; 

Manitou, Colo. 

10-20-08 


“ 

Big Thompson Canon 

0-18-10 



“ 

Boulder, Colo, 

S-31-13 


L. 

Bragg 

Manitou, Colo. 

10-18-13 

Sexuales. 

( lOnr^r M. Li 

Manitou, Colo. 

10-18-13 

populus angustifolia 

M. 1.) 


Coraaphis, New Genus. 

The genus is closely related to Asiphum Kech. Tlic wax ]datcs 
are absent in the fundatrix but are present in the apterous fimdalrigenia; 
the antenna of fundatrix, o-jointed; of fundalrii^ania, G-j^)iiUed: per- 
manent sensoria ciliated. In the type specimens tlie cubiiiis is si]ii]j!e, 
and the fundatrix, fundatrigenia and sexupara all dev(“lo]> in a gall 
together. 

Comaphis populi. New Species. 

Producing galls on leaves of Populii^ (ingUishjoUd, which 
are merely a thickened and extended portion of the margin of 
the leaf which folds upon the upper surface producing a moon 
shaped, pod-like gall of a paler green color than the surrounding 
foliage, and often streaked with red. Galls usually measure 
from 15 to 18 mm. in length, and are about one-tlnrd as thick 
as the extreme length (figures 11 and 12). 

I have never seen more than one of these galls on a single leaf, 
apparently each gall develops three generations of lice within 
it, the fundatrix and the fundatrigenia which are apterous, and 
the sexupara which is alate. 
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On July 15, 1913, the alate form was just beginning to acquire 
wings about Laramie, Wyoming. At this time, the fundatrix 
was still in the galls in a vigorous and active condition. 

Description of Fujidatrix, Figure 13. 

The general color is a slatcy gray, the body being covered cvcr>^vhcre 
with a fine, white powder; the head, four spots in a transverse row on the 
pro-thorax, the antennae and legs, including coxao, black ; beak attaining 
third coxas; joint 2 of the antenna (figure 15) about three-fourths as 
long as joint 3; entire antenna, .40 long; apparently no gland plates 
on any part of the body; permanent sensoria surrounded with ciliary 
fringe; length of body 2.75. On the vertex, between the insertions of 
the antennae, is a slight tubercle, which is not very prominent in the 
fundatrix. 

Fimdatrigenia, Figure 14. 

Apparently the young of the Fundatrix are all apterous, and their 
ofTspring, the third generation, all alate sexupara. -The other possi- 
bility would be for the stem mother to give birth to two sets of offspring, 
the earlier ones being apterous individuals which later give birth to the 
sexupara, and the later ones developing into sexupara directly, which 
docs not seem at all probable. 

The adult apterous fundatrigenia is of a light straw yellow color 
and more or less covered ivith white powder, but there seem to be no 
tufts or patches of the waxy secretion upon the body ; head including a 
prominent frontal spine, eyes and tarsi blackish ; dorsum of head, usually 
four patches on the pronotum in a transverse line, legs and antennas 
dusky brown; beak attaining third coxse; an teniae (figure 10) 0-jointed; 
third joint longest but barely exceeding joint six with the spur; joint 4 
shortest, being about half as long as 3; length of body 2.50; antenna, 
.62. This form lives in the gall with the stem female and other descen- 
dants of the year. 

Described from specimens taken at Laramie, Wyoming, 
July 15, 1913. 

Sexupara. 

General color, pale greenish yellow, with dusky head, antennae and 
tarsi; thorax a little darker than the abdomen, length 2 to 2.25; length 
of wng 2.75 ; length of antennae (figure 17) .90 ; median ocellus on a rather 
prominent tubercle, cauda broadly oval; joints of antenna about as fol- 
lows: third joint longest, a little shorter than 4 and 5 together; joint 4 a 
little shorter than 5; joint 6 without spur equal to joint 5; sensoria very 
indistinct ; about 3 to 5 broadly oval sensoria on the distal one-third of 
joint 3, one near the distal end of joint 4, and also the permanent sensoria 
on joints 5 and 6; cilia about permanent sensoria rather weak, but always 
present. The examples studied seem each to be able to give birth to 
about twelve of the sexuales. 
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Sexuales. 

Pale green or yellowish green in color, the inuKs beiiv^ 
smaller and darker; mouth parts lacking. 


inucli the 


We have taken this species as follows: 

Monte Vista (i-22-13 Popiilus rmgnsliiViHus C P G 

Lajara « « • 

Ft. Collins 7-l(>-l‘2 “ “ i p 

Laramie, Wyoming 7-15-13 “ c\ p q 

Wood’s Landing, Wyo. 7-15 -13 " “ ' « ' 


I'undatnx 
All stages 


EXPLANATIGX OP PI. ATE. 

Plah- LIX. 

Figures 1 to 10, Thecabius monilis: 

Fig. 1. fundatrix gall. 

Fig. 2. [undatrix. 

Fig. 3. Antenna of fundatrix. 

Fig. 4. Antenna of .alate fundatrigenia. 

Fig. 5. Antenna of alate sexupara. 

Fig, 6. Of apterous fundatrigenia: 

Fig. 7. Alate apterous form, jiarent of sexupara. 

Fig. 8. Wings of fundatrigenia. 

Figs. 9 and 10. Galls, young and fully grown, on narrow leaved cot- 
tonwood. 

Figures 11 to IS, Cornaphis populi: 

Fig. 11. Young, and thg. 12, a rather mature gall of l lii.s sjx^cies. 
Fig. 13. fundatrix. 

Fig. 14. Fundatrigenia. 

Figs, io, 16 and 17, antenna of Fundatrix, fundatrigenia, and sexupara 
respectively. 

Fig. 13. Wings of sexupara. 

The enlargements are indicated with each figure. Figures arc drawn by Miss 
Caroline M. Preston. 

Correction: Page 486, for Plate I read Plato MX. 
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